(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
international Bureau 

(43) International Publication Date 
15 May 2003 (15.05.2003) 




(10) International Publication Number 

PCT WO 03/040108 Al 



(51) International Patent Classification 7 : C07D 239/94, 
401/14, 401/12, 409/12, 403/12, 417/14, 413/14, 409/14, 
A61K 31/505, A61P 35/00 

(21) International Application Number: PCT/GB02/04931 

(22) International Filing Date: 31 October 2002 (31.10.2002) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

0126433.2 3 November 2001 (03.1 1 .2001) GB 

0129059.2 5 December 2001 (05.12.2001) GB 

(71) Applicant (for all designated States except MG, US): AS- 
TRAZENECA AB [SE/SEJ; S-151 85 Sodertalje (SE). 

(71) Applicant (for MG only); ASTRA ZEN ECA UK LIM- 
ITED [GB/GB]; 15 Stanhope Gate, London, Greater Lon- 
don W1K ILN(GB). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HENNEQUIN, 
Laurent, Francois, Andre [FR/GB]; Alderley Park, Mac- 
clesfield, Cheshire SK10 4TG (GB). KETTLE, Jason, 
Grant [GB/GB]; Alderley Park, Macclesfield, Cheshire 
SKI0 4TG (GB). PASS, Martin (GB/GB); Alderley Park, 
Macclesfield, Cheshire SK10 4TG (GB). BRADBURY, 



Robert, Hugh [GB/GB]; Alderley Park, Macclesfield, 
Cheshire SK10 4TG (GB). 

(74) Agent: ASTRAZENECA; Global Intellectual Property, 
Mereside, Alderley Park, Macclesfield, Cheshire SK10 
4TG (GB). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FT, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, IX, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC.VN, YU,ZA,ZM,ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY. CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SB, SK. 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations'' appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: QUINAZOLINE DERIVATIVES AS ANTITUMOR AGENTS 



00 
O 



CO 




V) 



(57) Abstract: The invention concerns quinazolinc derivatives of Formula (I); wherein each of Q», Z, R 1 and Q 2 have any of the 
O meanings defined in the description; processes for their preparation, pharmaceutical compositions containing them and their use in 
J> the manufacture of a medicament for use in the prevention or treatment of tumours which are sensitive to inhibition of erbB receptor 
r tyrosine kinases. 



WO 03/040108 



PCT/GB02/04931 



QUINAZOUNE DERIVATIVES AS ANTITUMOR AGENTS 



The invention concerns certain novel quinazoline derivatives, or 
5 phannaceutically-acceptable salts thereof, which possess anti-tumour activity and are 
accordingly useful in methods of treatment of the human or animal body. The invention also 
concerns processes for the manufacture of said quinazoline derivatives, to pharmaceutical 
compositions containing them and to their use in therapeutic methods, for example in the 
manufacture of medicaments for use in the prevention or treatment of solid tumour disease in 
10 a warm-blooded animal such as man. 

Many of the current treatment regimes for diseases resulting from the abnormal 
regulation of cellular proliferation such as psoriasis and cancer, utilise compounds that inhibit 
DNA synthesis and cellular proliferation. To date, compounds used in such treatments are 
generally toxic to cells however their enhanced effects on rapidly dividing cells such as 
15 tumour cells can be beneficial. Alternative approaches to these cytotoxic anti-tumour agents 
are currently being developed, for example selective inhibitors of cell signalling pathways. 
These types of inhibitors are likely to have the potential to display an enhanced selectivity of 
action against tumour cells and so are likely to reduce the probability of the therapy possessing 
unwanted side effects. 

20 Eukaryotic cells are continually responding to many diverse extracellular signals that 

enable communication between cells within an organism. These signals regulate a wide 
variety of physical responses in the cell including proliferation, differentiation, apoptosis and 
motility. The extracellular signals take the form of a diverse variety of soluble factors 
including growth factors as well as paracrine and endocrine factors. By binding to specific 
25 transmembrane receptors, these ligands integrate the extracellular signal to the intracellular 
signalling pathways, therefore transducing the signal across the plasma membrane and 
allowing the individual cell to respond to its extracellular signals. Many of these signal 
transduction processes utilise the reversible process of the phosphorylation of proteins that are 
involved in the promotion of these diverse cellular responses. The phosphorylation status of 
30 target proteins is regulated by specific kinases and phosphatases that are responsible for the 
regulation of about one third of all proteins encoded by the mammalian genome. As 
phosphorylation is such an important regulatory mechanism in the signal transduction process, 
it is therefore not surprising that aberrations in these intracellular pathways result in abnormal 
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cell growth and differentiation and so promote cellular transformation (reviewed in Cohen et 
td, CurrOpinChemBiol. 1999, 3, 459-465). 

It has been widely shown that a number of these tyrosine kinases are mutated to 
constitutively active forms and/or when over-expressed result in the transformation of a 
5 variety of human cells. These mutated and over-expressed forms of the kinase are present in a 
large proportion of human tumours (reviewed in Kolibaba et al, Biochimica et Biophysica 
Acta, 1997, 133, F217-F248). As tyrosine kinases play fundamental roles in the proliferation 
and differentiation of a variety of tissues, much focus has centred on these enzymes in the 
development of novel anti-cancer therapies. This family of enzymes is divided into two 
10 groups - receptor and non-receptor tyrosine kinases e.g. EGF Receptors and the SRC family 
respectively. From the results of a large number of studies including the Human Genome 
Project, about 90 tyrosine kinase have been identified in the human genome, of this 58 are of 
the recept6r type and 32 are of the non-receptor type. These can be compartmentalised in to 
20 receptor tyrosine kinase and 10 non-receptor tyrosine kinase sub-famines (Robinson et al, 
15 Oncogene, 2000, 19,5548-5557). 

The receptor tyrosine kinases are of particular importance in the transmission of 
mitogenic signals that initiate cellular replication. These large glycoproteins, which span the . 
plasma membrane of the cell possess an extracellular binding domain for their specific ligands 
(suchasEpidermalGrowthFactor(EGF)fortheEGFReceptor). Binding of ligand results in ' 
20 the activation of the receptor's kinase enzymatic activity that is encoded by the intracellular 
portion of the receptor. This activity phosphorylates key tyrosine amino acids in target 
proteins, resulting in the transduction of proliferative signals across the plasma membrane of 
the cell. 

It is known that the erbB family of receptor tyrosine kinases, which include EGFR, 
25 erbB2, erbB3 and erbB4, are frequently involved in driving the proliferation and survival of 
tumour cells (reviewed in Olayioye etaL, EMBOJ., 2000, 19, 3159). One mechanism in 
which this can be accomplished is by overexpression of the receptor at the protein level, 
generally as a result of gene amplification. This has been observed in many common human 
cancers (reviewed in Happer etaL, Adv. CancerRgjL, 2000, 77, 25) such as breast cancer 
30 (Sainsbury et aL, Brit. J. Cancer, 1988, 58, 458; Guerin et al., Oncogene Res 1988, 3, 21; 
Slamon etaL, Science, 1989, 244, 707; Kbjn et al-, Breast Cancer 1994,29, 73 

and reviewed in Salomon et al., Crit. Rev. Oncol. Hematol.. 1995, 19, 183), non-small cell 
lung cancers (NSCLCs) including adenocarcinomas (Cemy et al., Brit. J. Cancer. 1986, 54. 
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265; Reubi et ah, Int J. Cancer. 1990, 45, 269; Rusch et at, Cancer Research . 1993, 53, 2379; 
Brabender eta], Clin. Cancer Res .. 2001, 2, 1850) as well as other cancers of the lung 
(Hendler et at, Cancer Cells. 1989, 7, 347; Ohsaki etal.. Oncol. Rep .. 2000, 7, 603), bladder 
cancer (Neal etal.. Lancet 1985, 366; Chow etal .. Clin. Cancer Res.. 2001, 7, 1957, Zhau et. 
5 al., Mol Carcinog.. 3, 254), oesophageal cancer (Mukaida et al., Cancer. 1991, 68, 142), 
gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et al., Oncogene Res.. 
1987, 1, 149; Kapitanovic et al .. Gastroenterology. 2000, H2, 1 103; Ross etal .. Cancer 
Invest, 2001, 19, 554), cancer of the prostate (Visakorpi et al. BSstochem. J.. 1992. 24. 481 : 
Kumar et al.. 2000, 32, 73; Scher etal.. J.Natl. Cancer Inst . 2000, 92, 1866), leukaemia 

10 (Konaka et al., Celt 1984, 37, 1035, Martm-Subero et al.. Cancer Genet Cvtogenet . 2001, 
127. 174), ovarian (Hellstrom etal .. Cancer Res.. 2001, 61, 2420), head and neck (Shiga et al. 9 
Head Neck. 2000, 22, 599) or pancreatic cancer (Ovotny etaL, Neoplasma. 2001, 48, 188). 
As more human tumour tissues are tested for expression of the erbB family of receptor 
tyrosine kinases it is expected that their widespread prevalence and importance will be further 

15 enhanced in the future. 

As a consequence of the mis-regulation of one or more of these receptors (in particular 
erbB2), it is widely believed that many tumours become clinically more aggressive and so 
correlate with a poorer prognosis for the patient (Brabender etal. Clin. Cancer Res .. 2001, 7, 
1850; Ross et al. Cancer Investigation. 2001, 19, 554, Yu etal., Bioessavs. 2000, 22.7 . 673). 

20 In addition to these clinical findings, a wealth of pre-clinical information suggests that the 
erbB family of receptor tyrosine kinases are involved in cellular transformation. This includes 
the observations that many tumour cell lines overexpress one or more of the erbB receptors 
and that EGFR or eibB2 when transfected into non-tumour cells have the ability to transform 
these cells. This tumourigenic potential has been further verified as transgenic mice that 

25 overexpress erbB2 spontaneously develop tumours in the mammary gland In addition to this, 
a number of pre-clinical studies have demonstrated that anti-proliferative effects can be 
induced by knocking out one or more erbB activities by small molecule inhibitors, dominant 
negatives or inhibitory antibodies (reviewed in Mendelsohn etal .. Oncogene. 2000, 19, 6550). 
Thus it has been recognised that inhibitors of these receptor tyrosine kinases should be of 

30 value as a selective inhibitor of the proliferation of mammalian cancer cells (Yaish et al. 
Science. 1988, 242, 933, Kolibaba et al, Biochimica et Biophysica Acta, 1997, 133, 
F217-F248; Al-Obeidi et a/, 2000, Oncogene . 19, 5690-5701; Mendelsohn et al 9 2000, 
Oncogene . 19, 6550-6565). In addition to this pre-clinical data, findings using inhibitory 
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antibodies against EGFR and erbB2 (c-225 and trastuzumab respectively) have proven to be 
beneficial in the clinic for the treatment of selected solid tumours (reviewed in Mendelsohn et 
aU 2000, Oncogene, 19, 6550-6565). 

Amplification and/or activity of members of the ErbB type receptor tyrosine kinases 
5 have been detected and so have been implicated to play a role in a number of non-malignant 
proliferative disorders such as psoriasis (Ben-Bassat, Curr. Pharm. Pes.. 2000, 6, 933; Elder et 
al., Science, 1989, 243. 811), benign prostatic hyperplasia (BPH) (Kumar et ah , fat Urol. 
Nephrol ., 2000, 32,73), atherosclerosis and restenosis (Bokemeyer et al .. Kidney Int. 2000, 
58, 549). It is therefore expected that inhibitors of eibB type receptor tyrosine kinases will be 
10 useful in the treatment of these and other non-malignant disorders of excessive cellular* 
proliferation. 

International Patent Applications WO 96/33977, WO 96/33978, WO 96/33979, WO 
96/33980 and WO 96/33981 disclose that certain quinazoline derivatives which bear an 
anilino substituent at the 4-position possess receptor tyrosine kinase inhibitory activity. 
15 A review of the structure activity relationship of various quinazoline derivatives is 

disclosed by G. W. Rewcastle et al (J. Med. Chem. 1995, 38, 3428-3487), including a number 
of 5-substituted compounds. However, such 5-substituted compounds are stated to have low 
in-vitro activity as EGFR tyrosine kinase inhibitors compared to quinazolines substituted at 
the 6- and 7- positions. 

20 WO 96/09294 discloses 4-anilinoquinazoline derivatives, including 5-chloro and 5- 

methoxy substituted quinazoline derivatives as protein tyrosine kinase inhibitors. 

Co-pending International Patent Application PCT/GB0 1/02424 discloses that certain 
quinazoline derivatives which carry a 5-substituent are inhibitors of the Src family of 
non-receptor tyrosine kinases, such as c-Src, c-Yes and c-Fyn. 

25 We have now found that surprisingly certain 5-substituted quinazoline derivatives 

possess potent anti-tumour activity. Without wishing to imply that the compounds disclosed 
in the present invention possess pharmacological activity only by virtue of an effect on a 
single biological process, it is believed that the compounds provide an anti-tumour effect by 
way of inhibition of one or more of the erbB family of receptor tyrosine kinases that are 

30 involved in the signal transduction steps which lead to the proliferation of tumour cells. In 
particular, it is believed that the compounds of the present invention provide an anti-tumour 
effect by way of inhibition of EGFR and/or erbB2 receptor tyrosine kinases. 
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Generally the compounds of the present invention possess potent inhibitory activity 
against the erbB receptor tyrosine kinase family, for example by inhibition of EGFR and/or 
erbB2 and/or erbB4 receptor tyrosine kinases, whilst possessing less potent inhibitory activity 
against other kinases. Furthermore, generally the compounds of the present invention possess 
5 substantially better potency against the erbB2 over that of the EGFR tyrosine kinase, thus 
potentially providing effective treatment for erbB2 driven tumours. The invention also 
includes compounds that are active against all or a combination of EGFR, erbB2 and erbB4 
receptor tyrosine kinases, thus potentially providing treatments for conditions mediated by one 
or more of these receptor tyrosine kinases. 
10 According to a first aspect of the invention there is provided a quinazoline derivative 

of the Formula I 




I 

15 wherein 

R 1 is hydrogen or (l-6C)alkyl; 

Z is a direct bond or is selected from O, S and N(R 2 ), wherein R 2 is hydrogen or 
(l-6C)alkyl; 

Q 1 is (3-7C)cycloalkyl, (3-7C)cycloalkyl-(l^)alkyl, (3-7C)cycloalkenyl, 
20 (3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q^Z- 
group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, S0 2 , N(R 3 ), CO, CH(OR 3 ), CON(R 3 ), N(R 3 )CO, S0 2 N(R 3 ), N(R 3 )S0 2 , CH=CH and OC 
wherein R 3 is hydrogen or (l-6C)alkyl, 
25 and wherein any CH 2 or CH 3 group within the Q J -Z- group optionally bears on each 

said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsu!phinyl, (I-6C)alkyIsuIphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
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(l-6C)alkoxycarbonyl, N-(l-6C)alky]carbamoyl, N,N-di-[(l-6C)alky]]carbamoyl, 
(2-6C)alkanoyI, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
(2-6QalkanoyIamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6Qalkanesulphonylamino and N-(l^QalkyHl-6Qalkanesu]phonylamino, 
5 and wherein any heterocyclyl, (3-7C)cycloalkyI or (3-7C)cycloalkenyl group within 

the Q'-Z- group optionally bears 1, 2 or 3 substituents, which may be the same or different, 
selected from halogeno, trifluoromethy], cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
formyl, (l-6C)alkyl, (2-8Qalkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l^Qallcylsulphinyl, (l-6C)aIkylsulphonyl; 
10 (l-oX^alkylamino, di-t(l-6C)alkyl]amino, (l-6Qalkoxycarbonyl, N^l-oX^alkylcarbamoyl, 
fLN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, amino(2-6C)alkanoyl, 
M<l^al]cylaniino(2-6Qalkanoyl,N^ 

(2-6C)alkanoylamino, N<l^C)alkyl-(2^C)alkanoylarmno, N-(l-6C)alkylsulphamoyl, 
N^-di-[(l-6Qalky]]sulphamoyl,(l-6Qalkanesulphonylainino, 
15 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, from a group of the formula: 

-X'-R 4 

wherein X 1 is a direct bond or is selected from O and N(R 5 ), wherein R 5 is hydrogen or 
(l-6Qalkyl, and R 4 is halogeno-(l-6Qalkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyI, carboxy-(l-6C)aIkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)al]cyl, 
20 di-[(l-6C)alkyl]arruno-(l-6C)alkyl,carbamoyl-(l-6C)alkyl, 
N-(l^C)alkylcarbamoyl-(l^)alkyl,M,NKU-[(l^C)alkyl]c 
(2-6Qalkanoyl-(l-6C)alkyl or(l-6C)alkoxycarbonyl-(l-6C)alkyl, 
and from a group of the formula: 

-X 5 -Q 6 

25 wherein X s is a direct bond oris selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is heterocyclyl, heterocyclyI-(l-6C)alkyl, (3-7C)cycloalkyl, 
(3-7QcycloaIkyl-(l-6C)alkyl, (3-7C)cycloalkenyl or (3-7QcycloaIkenyl-(l-6C)allcyl, and 
wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkenyl group in Q 6 optionally 
bears 1 or 2 substituents, which may be the same or different, selected from halogeno, 

30 hydroxy, cyano, formyl, (l-6C)alkyl, <2-6QalkenyI, (2-6C)alkynyl, (l-6Qalkoxy, amino, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (l-6C)aIkoxycaTbonyl, 
(l-6Qalkylsu]phonyl, carbamoyl, N-(l-6C)alkylcarbamoyl, N.N-di-Kl^alkylJcarbamoyl, 
halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, ' 
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caiboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l^C)alkyI]amino-(l-6C)alky],carbamoyl-(l-6C)alkyl > 
N-(l-6C)allcylcarbamoyl-(l-6C)alkyl and J4N-di-[(l-6C)alky]]carbanioyl-(l-6C)allcy], 

and wherein any heterocyclyl group within the Q»-Z- group optionally bears 1 or 2 
5 orthioxosubstituents; and 

Q 2 is selected from a group of formula la, lb, Ic, Id and Ie 



oxo 






Ic 




Id le 

10 wherein G\ g\ G 3 , G 4 and G 5 are each, independendy, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-*5C)alkyl, 
(2-8Qaltenyl, (2-8C)alkyny], (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6Qalkylaminoand di-[(l-6Qalkyl]amino, 

G 6 and G 7 are each, independendy, selected from hydrogen and halogeno, 
15 X 2 is a direct bond or is selected from O, S, SO, SO* NCR 6 ), CHCOR 6 ), CON(R 6 ), 

N^CO.SO^^.N^SO,, OCCR^COIVJ.SCCR 6 ),, C(R*) 2 S, CO. C(R ^ and 
NCR^CCR 6 ^ wherein each R 6 is, independendy, hydrogen or (l-6C)alkyl, and Q 3 is aryl, < 
heteroaryl, 



,or 
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or X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a 
nitrogen atom, 

X 3 is a direct bond or is selected from S0 2 , CO, S02N(R 7 ) and C(R 7 >2, wherein each 
R 7 is, independently, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 
5 and any aryl, heteroaryl or heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally 
bears 1 , 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, formyl, carbamoyl, sulphamoyl, 
mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 

10 (l-6Qalkylamino, dH(l-6C)alkyl]amino, (l-6Qalkoxycarbonyl, N-(l^Qalkylcarbamoyl, 
JiN^di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
IiN-di-[(1.6C)alkyi]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

15 -;£L R a 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6QaIkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
20 N-(l^C)alkylcarb 

(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, or from a group of the 
fonnula 

-Q 5 

wherein Q 5 is selected from aryl, heteroaryl or heterocyclyl which is optionally substituted by 
25 1 or 2 substituents selected from halogeno, hydroxy, (l-6C)alkyl, (l-6C)alkoxy, amino, 

(l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and wherein any CH 2 or CH 3 group within a substituent on any aryl, heteroaryl or 

heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally bears on each said CH 2 or CH 3 

group one or more halogeno or (l-6C)alkyl substituents, 
30 and any heterocyclyl group represented by Q 3 or Q 4 optionally bears 1 or 2 oxo or 

thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 
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According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I 




wherein 

R 1 is hydrogen or (l-6C)aIkyl; 

Z is a direct bond or is selected from O, S and"N(R 2 ), wherein R 2 is hydrogen or 
(l-6C)alkyl; 

10 Q 1 is (3-7C)cycloalkyl, (3-7Qcycloalkyl-(l-6C)alkyl, 

(3-7C)cycloalkenyl, (3-7Qcycloalkenyl-(l-6Qalkyl, heterocyclyl orheterocyclyMl-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q ! -Z- 
group are optionally separated by the insertion into the chain of a group selected from O, S, 
SO, SOi, N(R 3 ), CO, CH(OR 3 ), CON(R 3 ), N(R 3 )CO, S0 2 N(R 3 ), N(R 3 )S0 2 , CH=CH and OC 

15 wherein R 3 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 or CH3 group within the Q ] -Z- group optionally bears on each 
said CH 2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)a!kylthio, 
(l-6C)alkylsulphinyl, (l-6C)alky!sulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 

20 (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, £LN-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-€C)alkanoylamino,N-(l-6C)alkyl- 
(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 5LN-di-[(l-6C)allcyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1, 2 or 3 

25 substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
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N-(l-6C)aikylcarbamoy], iLN-di-Kl-eQalkyUcarbamoyl, (2-6C)alkanoyl, 
(2-6C)alkanoyloxy, (2-6C)alkanoyIamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, 
N-(l-6C)alkylsulphamoyl, N,N~di"[(l-6C)alkyl1sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l^C)alkyl-(l^C)alkanesulphonylamino, or from a group of the formula : 
5 -X^R 4 

wherein X*is a direct bond or is selected from O and N(R 5 ), wherein R s is hydrogen or 
(l-6C)alkyl, andR 4 is halogeno-(l-6C)alkyI, hydroxy-(l-6C)alkyl, (l-6Qalkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)a]}eyI, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amina-(l-6C)alkyl, caibamoyl-(l-6C)alky], 
10 N-(l-6C)alkylcarbamoyl-.(l-6C)alkyl, N^-di-[(l-6C)alkyl]carbamoyl-(l-6C)allcyl, 
(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
or thioxo substituents; 

Q 2 is selected from a group of formula la, lb, Ic, Id and Ie 

15 




Id 



wherein G 1 , G 2 , G 3 , G 4 and G 5 are each, independently, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
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(2-8QalkenyI, (2-8C)alkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, (2-6C)alkynyloxy, 
(l-6Qalkylamino and di-[(l-6C)alkylJamino, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), CH(OR 6 ), CONCR 6 ), OCQ&h, 
C(^hO, SC^, C(RV, CO, CCR^ NCR 6 ) and NCR^CR^ wherein each R 6 is, 
5 independenUy, hydrogen or (l-6C)alkyl, and Q 3 is aryl, or heteroaryl, 

or X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a 
nitrogen atom, 

X 3 is a direct bond or is selected from SO2, CO and C(R\, wherein each R 7 is, 
independently, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 

10 and any aryl, heteroaryl or heterocyclyl group in the group -X^Q 3 and -X 3 -Q 4 

optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6Qalkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6Qalkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6Qalkylamino and 

15 di-[(l-6C)alkyl]amino, 

and any heterocyclyl group represented by Q 3 or Q 4 optionally bears 1 or 2 oxo or 
thioxo substituents; 

or a pharmaceutically acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline 

20 derivativeofmeFormuIaIwhereineachofR , andQ 2 hasanyofmemeaningsdefined 
hereinbefore and 

Z is O; and 

Q 1 is (3-7C)cycloalky] or heterocyclyl, 
and wherein any CH 2 or CH 3 group within the Q'-Z- group optionally bears on each 
25 said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l^Oalkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyljcarbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, N-(l-6C)alkyl- 
30 (2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sulphamoyl, 
(l-6C)alkanesulphonylamino and N-Cl-o^alkyl-Cl-eQalkanesulphonylamino, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
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cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)aIkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)aflcylthio, (l^)alkylsulphinyl, 
(l-6C)alkyIsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)aIkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-[(1.6C)aIkyl]carbamoyl, (2-6C)aIkaiioyl, 
5 (2.6C)aIkanoyloxy, (2-60alkanoyIaimno,N-(l^C)alkyl-(2-6C)alkanoylamiM 
N-(l-6C)aIkylsulphamoyl, N^-di-[(l-6C)alkyl]sulphamoyl, (l^C)alkanesulphonylamino and 
N-Cl^Qalkyl^l^QalkanesuIphonylamino, or from a group of the formula : 

-X'-R 4 

wherein X'is a direct bond oris selected from O and N(R S ), wherein R 5 is hydrogen or 
10 (l-6C)aIkyl, and R 4 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6Qalkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)aIkyl]amino-(l-6C)alkyl, carbamoyI-(l-6C)alkyl, 
NKl^C)alkylcarbamoyl-(l^)al^ 

(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)aDcyl, 
15 and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 

or thioxo substituents; 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I wherein R' has any of the meanings defined hereinbefore and 
ZisO; 

20 Q 1 is (3-7C)cycloalkyl, which optionally bears 1 or 2 substituents, which may be the 

same or different, selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, 
carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, 
14N-di-[(l-6C)alkyl]carbamoyl, from a group of the formula: 

25 - X i. R 4 

wherein X 1 is a direct bond or is selected from O and NOR 5 ), wherein R 5 is hydrogen or 
(l-6C)alkyl, and R 4 is amino-(l-«C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l^C)alkyl]amino-(l-6C)alkyl,carbaraoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl or EN-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
30 and from a group of the formula: 

-X 5 -Q 6 

wherein X s is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is heterocyclyl or heterocyclyl-(l-6C)alkyl, which optionally bears 1 or 2 
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substituents, which may be the same or different, selected from halogeno, hydroxy, 
(l-oQalkyl, (l-6C)alkoxy, amino, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, 
(l-6Qalkoxycarbonyl, (l-6C)alkylsulphonyI, carbamoyl, N-(l-6C)alkyIcarbamoy], 
liN-di-[(l-6Qalkyl]carbamoyl, (2-6Calkenyl), halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, 
5 (l^Qalkoxy-(l-6C)alkyl,cyano-(l-6C)alkyl,carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, 
(l-6Qalkylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino-(l-6C)a]kyl, carbamoyl (l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl and 14N-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 
and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo or 
thioxo substituents; and 
10 Q 2 is selected from a group of formula la, lb and Id 



G 
la 





Q 4 




















V 


lb 








Id 

wherein G 1 , G 2 , G 3 , G 4 and G s are each, independendy, selected from hydrogen, halogeno, 
15 trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6Qalkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylamino and di-[(l-6C)allcyl]amino, 

G 6 and G 7 are each, independently, selected from hydrogen and halogeno, 
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X 2 is a direct bond or is selected from O, S, SO, S0 2 , NCR 6 ), CHCOR 6 ), CONCR 6 ), 
NCR^CO.SO^CR^NCR^Oz, OCCR 6 )* CCR^O, SCCR 6 ^, CCR^S, CO, CCR^ NCR 6 ) 
and NCR^CCR 6 ^ wherein each R 6 is, independently, hydrogen or (l-6C)alkyl, and Q 3 is aryl, 
or heteroaryl, 

5 or X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a 

nitrogen atom, 

X 3 is a direct bond or is selected from S0 2 , CO, S0 2 N(R 7 ), and C(R 7 )2, wherein each 
R 7 is, independently, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 
and any aryl, heteroaryl or heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally 

10 bears 1 , 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, sulphamoyl, mercapto, 
(l-6Qalkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alky!suIphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

15 JtN-di.[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, C2-6Qalkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alla^^ 

>LN-di-[(l-6C)alkyl]sulphamoyI, (l-6C)alkanesulphonylamino and 
N-(l-6C)aIkyl-(l-6C)alkanesulphonylainino, or from a group of the formula : 

-X 4 -* 8 

20 wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 

Cl-6C)alkyl, and R 8 is halogeno-0-6C)alkyl, hydroxy-Cl-6C)alkyl, U-6C)alkoxy-U-6C)alkyl, 
cyano-Cl-6C)alkyl, carboxy-Cl-6C)alkyl, amino-(l-6C)alkyl, Cl-6C)alkylamino-Cl-6G)alkyl, 
cH-[(l^)alkyl]amino-Cl-6C)alkyI, carbamoyl-Cl-6C)alkyl, 
N-^6C)alkylcarbamoyHl^C)^ 

25 C2-6Qalkanoyl-C1.6C)alkyl or (l-6C)alkoxycarbonyHl-6C)alkyl, or from a group of the 
formula 

-Q s 

wherein Q 5 is selected from aryl, heteroaryl or heterocyclyl which is optionally substituted by 
1 or 2 substituents selected from halogeno, hydroxy, Cl-6C)alkyl, (l-6C)alkoxy, amino, 
30 U-6C)alkylamino and di-[Cl-6C)alkyl]amino, 

and wherein any CH 2 or CH 3 group within a substituent on any aryl, heteroaryl or 
heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally bears on each said CH 2 or CH 3 
group one or more halogeno or 0 -6C)alkyl substituents, 
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and any heterocyclyl group represented by Q 3 or Q 4 optionally bears 1 or 2 oxo or thioxo 
substituents. 

According to a further aspect of the invention there is provided a quinazoline 
derivative of the Formula I wherein R 1 and Z have any of the meanings defined hereinbefore 
5 and 

Q 1 is (3-7C)cycloalkyl or heterocyclyl; 
and wherein any heterocyclyl or (3-7C)cycloalkyl group within the Q J -Z- group optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, fonnyl, (l-6C)alkyI, 

10 (2-8C)alkenyl, (2-8Qalkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, (2-6C)alkynyloxy, . 
(l-6C)a!kylthio, (l-6C)a!kylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
hLN-di-[(l-6C)alkyllcarbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, amino(2-6C)alkanoyl, 
N<l^Qalkylamino(2-6C)alkanoyl, N^J^4(l^C)alkyl]amino(2-6C)alkanoyl, 

15 (2-6C)alkanoylamino, N-(l^C)alkyl-(2-6C)allcanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6Qalkyl]sulphamoyl, (l-6Qalkanesulphonylamino, 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, from a group of the formula: 

-X ! -R 4 

wherein X 1 is a direct bond or is selected from O and N(R 5 ), wherein R 5 is hydrogen or 
20 (l-6C)alkyl, and R 4 is halogeno-(l-6Qalkyl, hydroxy-(l-6C)alkyl, (l-6Qalkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl,carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6Qalkyl, caibamoyl-(l-6C)alkyl, 
N-(l^C)alkylcarbamoyl-^ 

(2^Qalkanoyl-{l-6C)alkyl or (l-6G)alkoxycarbonyl-(l-6C)alkyl, 
25 and from a group of the formula: 

-X 5 -Q 6 

wherein X 5 is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is heterocyclyl, heterocyclyl-(l-6C)alkyl, (3-7C)cycloalkyl, 
(3-7C)cycloalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl or (3-7C)cycloalkenyl-(l-6C)alkyl, and 
30 wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkeny] group in Q 6 optionally 
bears 1 or 2 substituents, which may be the same or different, selected from halogeno, 
hydroxy, cyano, fonnyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, (l-6C)alkoxy, amino, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (l-6C)alkoxycarbonyl, 
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(l-6C)alkylsulphonyl, carbamoyl, N<l-6C)alkylcarbamoyl, NJ5-di- [(1 -6C)alkyl]carbamoyl, 
halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino<l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, atfbamoyl-(l-6C)alkyl, 
5 N-(l-6C)alkylcaibamoyl-(l-6Qalkyl andN^-[(l^C)al)cyl]caitamoyl-(l-6C)alkyl f 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
or thioxo substituents; and 

Q 2 is selected from a group of formula la, lb and Id 




wherein G 1 , G 2 , G 3 , G 4 and G 5 are each, independently, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbaimoyl, (l-6C)alkyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
15 (l-6C)alkylamino and di-[(l-6C)alkyl]amino, 
G 6 and G 7 are hydrogen, 

X 2 is a direct bond or is selected from O, S, SO, SO2, NCR 6 ), CHCOR 6 ), CON(R 6 ), 
NCR^CCSOaN^.NOR^SOa, OC(R 6 >2, CCR^O, SC^, CfR^S, CO, C(R%N(R 6 ) and 
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NCR^CR 6 ^ wherein each R 6 is, independently, hydrogen or (l-6C)alkyl, and Q 3 is aryl, or 
heteroaryl, 

or X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a 
nitrogen atom, 

X 3 is a direct bond or is selected from S0 2 , CO and C(R 7 ) 2 , wherein each R 7 is, 
independently, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 
and any aryl, heteroaryl or heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally 
bears 1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, foxmyl, carbamoyl, sulphamoyl, 
mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)aIkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
N,N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X^R 8 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6Qalkyl, and R 8 is halogeno-{l»6Qalkyl, hydroxy-(l-6Qalkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)aIkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
dH(l-6C)alkyl]amino-(l-6Qalkyl, carbamoyl^ -6C)alkyl, 
N-(l^C)alkylcarbamoyM^^ 

(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 

and wherein any CH2 or CH 3 group within a substituent on any aryl, heteroaryl or 
heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally bears on each said CH 2 or CH 3 
group one or more halogeno or (l-6C)alkyl substituents, 

and any heterocyclyl group represented by Q 3 or Q 4 optionally bears 1 or 2 oxo or 
thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 

In this specification the generic term "alky!" includes both straight-chain and 
branched-chain alkyl groups such as propyl, isopropyl and tert-butyl, and (3-7C)cycIoalkyl 
groups such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. However 
references to individual alkyl groups such as "propyl" are specific for the straight-chain 
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version only, references to individual branched-chain alkyl groups such as "isopropyl" are 
specific for the branched-chain version only and references to individual cycloalkyl groups 
such as "cyclopentyr are specific for that 5-membered ring only. An analogous convention 
applies to other generic terms, for example (l-6Qalkoxy includes methoxy, ethoxy, 
5 cyclopropyloxy and cyclopentyloxy, (l-6C)alkylamino includes methylamino, ethylamino, 
cyclobutylamino and cyclohexylamino, and di-r(l-6Calkyljamino includes dimemyiaminJ, 
diethylamino, N-cyclobutyl-N-methylamino and H-cyclohexyl-N-ethylamino. 

It is to be understood that, insofar as certain of the compounds of Formula I denned 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
10 carbon atoms, the invention includes in its definition any such optically active or racemic form 
which possesses the above-mentioned activity. The synthesis of optically active forms may be 
carried out by standard techniques of organic chemistry well known in the art, for example by 
synthesis from optically active starting materials or by resolution of a racemic form. 
Similarly, the above-mentioned activity may be evaluated using the standard laboratory 
15 techniques referred to hereinafter. . 

It is to be understood that the present invention includes in its definition any and all 
tautomeric forms of the compounds of the formula I which possess the above mentioned 
activity. 

It is also to be understood that in so far as certain compounds of the formula 1 may 
20 exist in solvated forms as well as unsolvated forms, for example, hydrated forms, the present- • 
invention includes any and all such solvated forms, which possess the above mentioned 
activity. 

Suitable valuesformegenericradicalsrefenedtoaboveincludethosesetoutbelow. 
A suitable value for any one of the 'Q' groups (Q 1 , Q 3 to Q 5 ) when it is aryl or for the 
25 aryl group within a «Q> group is, for example, phenyl or naphthyl, preferably phenyl. 
A suitable value for any one of the «Q' groups (Q 1 or Q 6 ) when it is 
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a 'Q' group is, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.1]heptyl and a 
suitable value for any one of the -Q> groups (Q 1 or Q«) when it is (3-7C)cycIoalkenyI or for the 
30 (3-7C)cycloalkenyl group within a <Q' group is, for example, cyclobutenyl, cyclopentenyl, 
cyclohexenyl or cycloheptenyl. 

A suitable value for any one of the «Q> groups (Q 3 to Q 5 ) when it is heteroaryl or for 
the heteroaryl group within a «Q' g^p is , for example) ^ 5 _ or 
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monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, which, unless specified otherwise, may be carbon 
or nitrogen linked. Examples of suitable values of "heteroaryr include furyl, pyrrolyl, 
thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
5 thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, U,5-triazenyl, 
1,3-benzodioxolyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, berizisoxazolyl, 
benzimidazolyl, benzothiazolyl, imidazopyridinyl, indazolyl, beiizofurazanyl, qirinolyl, 
isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl. Such as furyl, pyrrolyl, 
thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, 
10 thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazinyl, 
1,3-benzodioxolyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, benzimidazolyl, 
benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, 
cinnolinyl or naphthyridinyl. 

A suitable value for any one of the *Q' groups (Q 1 , Q 3 , Q s or Q 6 ) when it is 
15 heterocyclylorforthehetenx^ 

saturated or partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five 
heteroatoms. selected from oxygen, nitrogen and sulphur, which, unless specified otherwise, 
may be carbon or nitrogen linked. Examples of suitable values of "heterocycyl" include 
oxiranyl, oxetanyl, azetidinyl, tetrabydrofiiranyl, tetrahydropyranyl, oxepanyl, pyrrolinyl, 
20 pyrrolidinyl, morpholinyl, tetrahydro-l,4-thiazinyl, l,l^oxotetrahydro-l,4-thiazinyl, 
piperidinyl, homopiperidinyl, piperazinyl, homopiperazinyl, dihydropyridinyl, 
tetrahydropyridanyl, dihydropyrimidinyl, tetrahydropyrimidinyl, tetrahydrothienyl, 
tetrahydrothiopyranyl, decahydroisoquinolinyl or decahydroquinolinyl, preferably 
tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, morpholinyl, 1,4-oxazepanyl, , 
25 l,l^oxotetrahydro^H-l,4^thiazinyl, piperidinyl or piperazinyl, more preferably 

tetrahydrofuran-3-yl, tetrahydropyran-4-yl, tetrahydrothien -3-yl, tetrahydrothiopyran-4-yl, 
pyrrolidin-3-yl, morpholino, iaHhoxotetj^ydnMH-l,4-thiazin^-yl, piperidino, 
piperidin-4-yl, piperidin-3-yl or piperazin-l-yl. A nitrogen or sulphur atom within a 
heterocyclyl group may be oxidized to give the corresponding N or S oxide, for example 
30 1,1-dioxotetrahydrothienyl, 1-oxotetrahydrothienyl, 1,1-dioxotetrahydrothiopyninyl or 
1-oxotetrahydrothiopyranyl. A suitable value for such a group which bears 1 or 2 oxo or 
thioxo substituents is, for example, 2-oxopyrrolidinyl, 2-thioxopyrrohdinyl, 
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2-oxoiniidazolidinyl, 2-thioxoinridazoudinyl, 2-oxopiperidinyl, 2,5-moxopyrrolidinyl, 
2,5-dioxoimidazolidinyl or 2,6-dioxopiperidinyl. 

A suitable value for any one of the «Q' groups (such as Q 3 ) when it is a nitrogen 
containing heterocyclyl group is, for example, a non-aromatic saturated or partially saturated 3 
5 to 10 membered monocyclic or tricyclic ring with up to five heteroatoms selected from 
oxygen, nitrogen and sulphur, provided at lease one heteroatom is nitrogen. Suitable values 
include, for example, those heterocyclic groups mentioned above that contain at least one 
nitrogen atom, for example azetidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl (including 
morpholino), tetrahydro-l,4-thiazinyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl 
10 (includmgpiperidino),homopiperid^ 

tetrahydropyridinyl, dihydropyriimdinyl, teti^ydropyrimidmyl, decahydroisoquinolinyl or 
decahydroquinolinyl. 

A suitable value for a 'Q* group when it is heterocyclyl-(l-6C)alkyl is, for example, 
heterocyclylmethyl, 2-heterocyclylethy] and 3-heterocyclylpropyl. ITie invention comprises 
15 corresponding suitable values for «Q/ groups when, for example, rather than a 
heterocyclyl-(l-6C)aIkyl group, an (3-7C)cycloalkyl-(l-6C)alkyl or 
(3-7QcycloalkenyI-(l-6C)alkyl is present 

Suitable values for any of the «R* groups (R 1 to R 9 ), or for any of the XT groups (G 1 to . 
G 7 ) within Q 2 , or for various groups within Q 2 , or for Q 1 or for various groups within Q 1 , or , 
20 for various groups within the Q'-Z- group include:- 

for halogeno fl UOIO , chloro, bromo and iodo; 

for (l-6C)alkyl: methyl, ethyl, propyl, isopropyl and tot-butyl; 

for (2-8C)alkenyl: vjnyj, i SO propenyl, allyl and but-2-enyl; 

for (2-8C)alkynyl: e thynyl, 2-propynyl and but-2-ynyl; 

25 for (l-6C)alkoxy: methoxy, ethoxy, propoxy, isopropoxy and butoxy, 

for (2-6C)alkenyloxy: vinyloxy and allyloxy; 

for (2-6C)alkynyloxy. etbynyloxy and 2-propynyloxy, 

for(l-6C)alkylthio: methylthio, ethylthio and propylthio; 

for (l-6C)alkylsulphinyl: methylsulphinyl and ethylsulphinyl; 

30 for(l-6Qalkylsulphonyl: roethylsulphonyl and ethylsulphonyl; 

for(l-6C)alkylamino: methylamino, ethylamino, propylamino, 

isopropylamino and butylamino; 
for di-[(l-6C)alkyl]amino: dimethylamino, diethylamino, N-ethyl- 
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N-methylamino and diisopropylamino; 
for (l-6C)aIkoxycarbonyl: methoxycarbonyl, ethoxycaibonyl, propoxycarbonyl 

andtert-butoxycarbonyl; 
for N-(l-6C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcaibamoyl and 

5 N-propylcarbamoyl; 

for EN-di-[(l-6C)alkyl]carbamoyl: EN-dimethylcarbanioyl, N-ethyl- 

N-methylcarbamoyl and NJs[-diethylcarbamoyl; 
for (2-6C)alkanoyl: acetyl and propionyl; 

for (2-6C)alkanoyloxy: acetoxy and propionyloxy; 

10 for (2-6Qalkanoylamino: acetamido and propionamido; 

for amino(2-6C)alkanoyl: aminoacetyl and 2-aminopropionyI; 

forN-(l-6C)alkylamino(2-6C)alkanoyl: N-methylaminoacetyl and 2-(N- 

methylaminopropionyl; 

forN£j!^-[(l-6C^^ 

15 for N-(l-6C)alkyl-(2-6C)alkanoylamino: N-methylacetamido and N-methylpropionamido; 
for N-(l-6C)alkylsuIphamoyl: N-methylsulphamoyl and N-ethylsulphamoyl; 

for N>N-di-[(l -6C)alkyllsuIphamoyl: JLN-dimethylsulphamoyl; 

for (l-6C)alkanesulphonylamino: methanesulphonylamino and ethanesulphonylamino; 

for N-(l-6C)alkyl-(l-6C)alkanesulphonyIamino: N-methylmethanesulphonylamino and 
20 N-methylethanesulphonylamino; 

for (3-6C)alkenoylamino: aciylamido, methacrylamido and crotonamido; 

forN-(l-6C)alkyl-(3-6C)alkenoylamino: N-methylacrylamido and N-methylcrotonamido; 

for (3-6C)alkynoyIamino: propiolamido; 

for N-(l-6C)alkyl-(3-6C)alkynoylamino: N-methylpropiolamido; 
25 for ammo-(l-6C)alkyl: aminomethyl, 2-aminoethyl, 1-aminoethyl and 

3-aminopropyl; 

for (l-6C)alky]ainino-(l-6C)alkyl: methylaminomethyl, ethylaminomethyl, 

1- methylaminoethyl, 2-methylaminoethyl, 

2- ethylaminoethyl and 3-methylaminoprc>pyl; 
30 fordi-[(l-6C)alkyl]amino-(l-6C)alkyl: dimethylaminomethyl, diethylaminomethyl, 

1-dimethylaminoethyl, 2-dimethylaminoethyl and 

3- dimethylaminopropyl; 
forhalogeno-(l-6C)alkyl: chloromethyl, 2-chIoroethyl, 1-chloroethyl and 



for hydn>xy-(l-6C)alkyl: 
for (l-6C)alkoxy-(l-6C)alkyl: 

for cyano-(l-6C)aIkyl: 

for carboxy-(l-6C)alkyl: 

for (l-6C)alkylthio-(l-6C)alkyl: 



WO 03/040108 PCT/GB02/04931 

-22- 

3-chloropropyl; 

hydroxymethyl, 2-hydroxyethyl, 1-hydroxyethyl and 
3-hydroxypropyl; 

methoxymethyl, ethoxymethyl, 1-methoxyethyl, 

2- methoxyethyl, 2-ethoxyethyl and 

3- methoxypropyl; 

cyanomethyl, 2-cyanoethyl, 1-cyanoethyl and 
3-cyanopropyl; 

carboxymethyl, 2-carboxyethyl, 1-carboxyethyl and 
10 3-carboxypropyl; 

methylthiomethyl, ethylthiomethyl, 

2- methylthioethyl, 1-methylthioethyl and 

3- methylthiopropyl; 

for (l-6C)alkylsulphinyl-(l-6C)alkyl: methylsulphinylmethyl, ethylsulphinylmethyl, 
15 • 2-methylsulphiriylethyl, 1-methylsulphinylethyl and 

3-methylsulphinylpropyl; 
for (l-6C)alkylsulphonyl-(l-6C)aIkyl: methylsulphonylmethyl, ethylsulphonylmethyl, 

2- methylsulphonylethyl, 1-methylsulphonylethyl and 

3- methylsulphonylpropyl; 

20 for (2-6C)alkanoylamino-(l-6C)alkyl: acetamidomethyl, propionamidomethyl and 

2-acetamidoethyl; 

for (l-6C)alkoxycarbonyl-(l-6C)alkyl: methoxycarbonylmethyl, 2-methoxycarbonylethyl 

and 2-ethoxycarbonylethyI; 
for (l^C)alkoxycarbonylaniino-(l-6C)alkyl: methoxycarbonylaminomethyl, 
25 ethoxycarbonylaminomethyl, 

tert-butoxycarbonylaminomethyl and 

2-methoxycarbonylaminoethyI ; 
for (l-6C)alkoxycarbonylamino-(l-6C)aIkyl: methoxycarbonylaminomethyl, 

ethoxycarbonylaminomethyl, 
30 tert-butoxvcarbonvlaminomethvl and 

2-methoxycarbonylaminoethyl ; 
forcarbamoyl-(l-6C)alkyl: carbamoylmethyl, 1-carbamoylethyl, 

2-carbamoylethyl and 3-carbamoylpropyl; 
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for (2-6C)alkanoyl-(l-6C)alkyI: acetylmethy] and 2-acetylethyI; 

for N-(l-6C)alkylcaibamoyHl-6C)alkyl: N-methylcarbamoylmethyl, 

N-ethylcarbamoylmethyl, N-propylcarbamoylmethyl, 

1- (N-methylcarbamoyl)ethyl, 
5 l-Q^thylcaibamoyl)ethyl, 

2- (N-methylcart>amoyl)ethyl, 

2- (N-ethylcarbamoyl)ethyl and 

3- (N-methylcarbamoyl)propyl; and 
for N^-di[(l-6C)alkyl]carbamoyl-(l-6C)alkyl: N^^imethylcaibamoylmethyl, 

10 N^i-diethylcaibamoyhnethyl, 

2- (£tN-dimethylcarbamoyl)ethyl, and 

3- ^N-dimethylcarbamoyl)propyl. 

When in this specification reference is made to a (l-4C)alkyl group it is to be 
understood that such groups refer to alkyl groups containing up to 4 carbon atoms. A skilled 
15 person will realise that representative examples of such groups are those listed above under 
(l-6C)alkyl that contain up to 4 carbon atoms, such as methyl, ethyl, propyl and butyl. A 
similar convention is adopted for the other groups listed above such as (l-4C)alkoxy,- (2- 
4G)alkenyl, (2-4C)alkynyl and (2-4C)aIkanoyL 

When, as defined hereinbefore, in the group of the formula -X 2 -Q 3 , X 2 is, for example, 
20 a OCOR 6 ^ linking group, it is the oxygen atom, not the carbon atom, of the OC(fL% linking 
group which is attached to the phenyl ring in the formula la and the carbon atom is attached to 
the Q 3 group. It is to be understood that when X 3 is S02N(R 7 ), as defined hereinbefore, the 
sulphur atom of the SO2NOR 7 ) linking group is attached to the nitrogen atom in formulae lb, 
lc, Id or le and the nitrogen atom of the S0 2 N(R 7 ) linking group is attached to Q 4 . 
25 As defined hereinbefore, adjacent carbon atoms in any (2-6C)alkyIene chain within a 

Q ! -Z- group may be optionally separated by the insertion into the chain of a group such as O, 
CON(R 3 ) or OC. For example, insertion of a OC group into the ethylene chain within a 
2-morpholinoethoxy group gives rise to a 4-moipholinobut-2-ynyloxy group. 

When, as defined hereinbefore, any CH 2 or CH 3 group within a Q*-Z- group optionally 
30 bears on each said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents, there 
are suitably 1 or 2 halogeno or (l-6C)alkyl substituents present on each said CH 2 group and 
there are suitably 1, 2 or 3 such substituents present on each said CH 3 group. 
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When, as defined hereinbefore, any CH 2 or CH 3 group within a Q'-Z- group optionally 
bears on each said CH 2 or CH 3 group a substituent as defined hereinbefore, suitable 
substituents so formed include, for example, hydroxy-substituted heterocyclyl- 
(l-6Qalkoxy groups such as 2-hydroxy-3-piperidinopropoxy and 2-hydroxy- 
5 3-morpholinopropoxy, hydroxy-substituted heterocyclyl- 
(l-6C)alkylamino groups such as 2-hydroxy-3-piperidinopropylamino and 2-hydroxy- 
3-morpholinopropylamino, heterocyclyl-subsututed (l-6C)alkylamino-(l-6C)alkyl groups 
such as 2-moipholmoemylarninomethyl, 2-piperazin-l-ylethylaminomethyl and 
3-morpholinopropylaminomethyl and halogen substituted alkyl groups, for example di- 
10 fluoromethyl and 2,2-difluoroethyl. 

Similar considerations apply to the attachments and substitutions within the -X 2 -Q 3 
and -X 3 -Q 4 groups present in Q 2 . 

It is to be understood that when, as defined hereinbefore, any CH 2 or CH 3 group within 
a Q l -Z- group optionally bears on each said CH 2 or CH 3 group a substituent as defined 
15 hereinbefore, the optional substituent may be present on any CH 2 or CH 3 group within a Q'-Z. • 
group, including those on the hereinbefore defined substituents that may be present on an aryl, 
heteroaryl or heterocyclyl groups within Q'-Z-. For example, if Q 1 is a 
Hl-6C)allcyl-piperidin^yl group, the (l-6C)alkyl group may be optionally substituted by, 
for example a (2-6Qalkanoyl group to give a H(2-6QalkanoyKl^C)alkyl)- P i P eridin-4-yl 
20 group such as Hacetylmethyl^peridin-^yl or H2-acetylethyl)piperidin-4-yl. Other suitable 
groups that may be so formed by Q 1 include, (l-6C)alkoxycarbonyl-(l-6Qalkyl substituted 
heterocyclyl groups, such as l-(memoxycarbonylme%l)piperidin^-yl or 
l-(2-methoxycarbonyIethyl)piperidin-4-yl, carbamoyl-(l-6C)alkyl substituted heterocyclyl 
groups such as l-(carbamoylmethyl)piperidin^-yl, or (l-6Qalkoxy-<l-6C)alkyl substituted 
25 heterocyclyl groups, such as l-(2-methoxyethyl)piperidin-4-yl. 

A suitable pharmaceuticaUy-acceptable salt of a compound of the Formula I is, for 
example, an acid-addition salt of a compound of the Formula I, for example an acid-addition 
salt with an inorganic or organic acid such as hydrochloric, hydrobromic. sulphuric, 
trifluoroacetic, citric or maleic acid; or, for example, a salt of a compound of the Formula I 
30 which is sufficiendy acidic, for example an alkali or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
methylamine, dimethylamine, trimethylamine, piperidine, morpholine or 
tris-(2-hydroxyethyl)amine. 
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Particular novel compounds of the invention include, for example, quinazoline 
derivatives of the Formula I, or pharmaceuticaUy-acceptable salts thereof, wherein, unless 
otherwise stated, each of R 1 , Z, Q> and Q 2 has any of the meanings defined hereinbefore or in 
paragraphs (a) to (222) hereinafter :- 
5 (a) R 1 is hydrogen; 

(b) Z is a direct bond or is selected from O, and N(R 2 ) wherein R 2 is hydrogen or 
(l-6Qalkyl; 

(c) ZisO; 

(d) Z is a direct bond or is O, Q 1 is (3-7C)cycloalkyl or heterocyclyl, 

10 and wherein any CH 2 group within the Q'-Z- group optionally bears on each said CH 2 

group a substituent selected from hydroxy, amino, (l-6C)aDcoxy, 
(l-6C)alkylsulphonyl, (l-6Qalkylamino and di-[(l-6C)alkyl]amino, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
15 hydroxy, amino, carbamoyl, (l-6C)alkyl, (2-8Qalkenyl, (2-8C)a]lcynyl, (l-6C)alkoxy, 
(l-6C)allcylsulphonyl, (l-6C)alkylamino, di-[(l-6C)allcyl]amino, (l-6Qalkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-Kl-eOalkylJcarbamoyl and (2-6C)alkanoyl, or optionally 
bears 1 substituent selected from a group of the formula : 

-X'-R 4 

20 wherein X'is a direct bond or is selected from O and Nfll 5 ), wherein R 5 is hydrogen or 
(l-6C)alkyl, and R 4 is hydroxy-(l-6C)aIkyl, (l-6C)alkoxy-(l-6C)alkyl, amino-(l-6C)a]kyI, 
(l-6C)alkylamino-(l-6QaIkyl, di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyKl-6C)alkyl', 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyl, N,N-di-[(i^C)alkylJcarbamoyl-(l-6C)alkyl or 
(l-6C)alkoxycarbonyl-(l-6C)alkyl, 

25 and wherein any heterocyclyl group within the Q J -Z- group optionally bears 1 or 2 oxo 

or thioxo substituents; 

(e) the Q'-Z- group is selected from cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, 
cyclohexyloxy, cycloheptyloxy, cyclopropylmethoxy, cyclobutylmethoxy, 
cyclopentylmethoxy, cyclohexylmethoxy and cycloheptyjmethoxy, 
30 or Z is a direct bond or is selected from O and NH and Q 1 is oxetan-3-yl, 

tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 3- or 4-oxepanyl, 
1-, 2- or 3-pyirolidinyl, morpholino, l.l-dioxotetrahydro^H-l,4-thia2in^-y], piperidino, 
piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidiny], piperazin-l-yl, homopiperazin-l-yl, 
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azetidin-3-y], tetrahydrothien-3-y]/14-dioxotetrahydrothien-3-y], l-oxotetrahydrothien-3-yl, 
tetrahydrothiopyran-3-yl, tetrahydrothiopyran-4-yl, l-oxotetrahydrothiopyran-3-yl, 
l,l-dioxotetxahydrothiopyian-3-yl , l-oxotetrahydrothiopyran-4-yl, 
la-dioxotetrahydrothiopyran-^yl, 2- or 3-pyrroHdinylmethyl, morpholinomethyl, 
5 piperidinomethyl, 3- or 4~piperidinylmethyl, 3- or 4-homopiperidinylmethyl, 

2-pynolidin-l-ylethyl, 3-pyirohdin-l-ylpropyl, 2-pyrroIidin-2-ylethyl, 3-pym>hdin-2-yIpropyl, 

2- moipholinoethyl, 3-morphoIinopropyl, 2<ljKlioxotetrahydto^H-l 1 4-thia2in^-yl)ethyl, 

3- (l ,l^oxotetrahydio^H-l,4-thiazin-4-yl)propyI, 2-piperidinoethyl, 3-piperidinopropyl, 
2-piperidin-3-ylethyl, 2-piperidbH*-ylethyl, 2-homopiperidin-l -ylethyl, 

10 3-homopiperidin-l-ylpropyl, 2-piperazin-l-yIethyl, 3-piperazin-l-ylpropyl, 
2-homopiperazin-l-ylethyl or 3-homopiperazin-l-yIpropyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q'-Z- 
group are optionally separated by the insertion into the chain of a group selected from O, NH, 
CONH, NHCO, CH=CH and OC, 
15 and wherein any CHfe or CH3 group within the Q'-Z- group optionally bears on each 

said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
methylsulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q ] -Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from fluoro, chloro, trifluoromethyl, 
20 hydroxy, amino, carbamoyl, methyl, ethyl and methoxy, 

or optionally bears 1 substituent selected from a group of the formula : 

-X'-R 4 

wherein X 1 is a direct bond or is selected from O and NH and R 4 is 2-hydroxyethyl, 
3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, aminomethyl, 2-aminoethyl, 
25 3-aminopropyl, methylaminomethyl, 2-methylaminoethyl, 3-methylaminopropyl, 

2- ethylaminoethyl, 3-ethylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 

3- dimethylaminopxopyl, acetamidomethyl, methoxycarbonylaminomethyl, 
ethoxycaibonylaminomethyl andtert-butoxycarbonylaminomethyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
30 substituents; 

(f) the Q*-Z- group is selected from cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, 
cycloheptyloxy, cyclopropylmethoxy, tetrahydrofuran-3-yloxy, teti^ydrofurfuryioxy, 3- or 
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4-tetiahydropyranyloxy, 24etrahydropyran-4-ylethoxy, 2-tetrahydropyran-3-ylethoxy, 
3-tetrahydropyran^-ylpropoxy, 3-tetrahydropyran-3-ylpropoxy, tetrahydrothiopyran-3-yloxy, 
2-tetrahydrothiopyran-3-ylethoxy, tetiahydrothiopyran-4-yloxy, 
2-tetrahydrothiopyran-4-y]ethoxy, l-oxotetrahydrothiopyran-3-yloxy, 
5 2-(l-oxotetrahydrothiopyran-3-yl)ethoxy, l,l-<Moxotetrahydrothiopyran-3-yloxy, 
MU-dioxotetrahydrotMopyran-3-yl^ 

2^lK>xotetrahydrothiopyi^^yl)ethoxy,lJ^oxotetrahydrothiopyran-^yloxy, 

2- {l,l-dioxotetrahydrothiopyran-4-yl)ethoxy, 3-tetrahydrothiopyran-3-y]piopoxy, 

3- (l,l-dioxotetrahydrothiopyran-3-yl)propoxy, S-d-oxotetrahydrothiopyran-S-yOpropoxy, 
10 3-tetrahydrothiopyran-4-y]propoxy, S-d-oxotetrahydrothiopyran^-yOpiopoxy, 

3-(l,l-dioxotetrahydrothiopyran-4-yl) P rop6xy, tetrahydrothien-3-yIoxy, 
14^oxotetrahydrothienO-yloxyaH3xotelrahydiothien-3-yloxy, 

2- tetrahydrothien-3-ylethoxy,2-(14^oxotetrahydrothien-3-y])ethoxy, 
2^lK)xotetrahydrothien-3-y])ethoxy,3-tetrahydrothien-3-y]propoxy, 

15 3-(U-dioxotetrahydrothien-3-yl)p^^ 

azetidin-3-yloxy, 2-azetidin-3-yIethoxy, S-azetidin^-ylpropoxy, pyirolidin-1-yl, morpholino, 
piperidino, piperazin-l-yl, 2-pyrrolidin-l-ylethoxy, 3-pynoIidin-l-ylpropoxy, 
pyrrolidin-3-yloxy, pyrrolidin-2-ylmethbxy, 2-pynolidin-2-ylethoxy, 

3- pytrolidin-2-y]propoxy, 2-moipholinoethoxy, 3-morpholinopropoxy, 
20 2-(l ,l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)ethoxy, 

3-(U-dioxotetrahydro^|HAthiaM 
3-piperidinopropoxy,pi P OTdin-3-yloxy/p^^ 

2- piperidin-3-ylethoxy, piperidin-4-ylmethoxy, 2-piperidin-4-ylethoxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy, homopiperidin-3-ylmethoxy, 

25 2-homopiperidin-l-yl e thoxy,3-homopiperidin-l-ylpropoxy, 2-piperazin-l-ylethoxy, 

3- piperazm-l-ylpropoxy,2-homopip^^ 

2-pynolidin-l-ylethylamino, 3-pyrrolidin-l-ylpropylamino, pynoUdin-3-ylamino, 
pyxroHdin-2-ylmethylamino, 2-pyiTolidin-2-ylethylamino, 3-pynolidiD-2-ylpro P ylamino, 

2- morpholinoethy]amino,3-morpholinopiopyIanuno, 
30 2-(ia^oxotetrahydro-4H-l,4-thiazin-4-yl)ethylamino, 

3- (U^oxotetrahydro^H-M-thiazm^^ 

3-piperidinopropylamino, piperidin-3-ylamino, piperidin-4-ylamino, 
piperidin-3-ylmethylamino, ^piperidin^lethylamino, piperidin-4-ylmethylainino, 
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2- piperidin-4-ylethylamino, homopiperidin-3-ylamino, homopiperidin-4-ylamino, 
homopiperidin-3-ylmethylamino, 2-homopiperidin-l-ylethyIamino, 

3- homopiperidin-l-ylpropylamino, 2-piperazin-l-ylethylamino, 3-piperazin-l-ylpropylamino, 
2-homopiperazin-l-ylethylamino or 3-homopiperazin-l-ylpropylamino, 

5 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q ! -Z- 

group are optionally separated by the insertion into the chain of a group selected fiom O, NH, 
CH=CHandOC, 

and wherein any CH 2 or CH3 group within the Q J -Z- group optionally bears on each 
said CH2 or CH 3 group a substituent selected from hydroxy, amino, methoxy, 
10 methylsulphonyl, methylamino and dimethylamino, 

and wherein any heterocyclyl group within the Q*-Z group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, 
trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, allyl, 2-propynyl, acetyl, 
acetylmethyl, methoxycarbonyl, methoxycarbonylmethyl, methylsulphonyl, 2-methoxyethyl, 
15 carbamoyl, N-methylcarbamoyU N^-cU-methylcarbamoyl, carbamoylmethyl, 
N-methylcarbamoylmethyl and N^-di-methylcarbamoylmethyl , 

and wherein any heterocyclyl group within the Q*-Z group optionally bears 1 or 2 oxo 
substituents; 

(g) the Q ! -Z- group is selected from cyclopentyloxy, cyclohexyloxy, 
20 tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetrabydropyran-4-yloxy, 
tetrahydrothiopyran-3-yloxy, tetrahydrothiopyran-4~yloxyj 
l,l-dioxotetrahydrothiopyran-3-yloxy, l,l-dioxotetrahydrothiopyran-4-yloxy, 
l-oxotetrahydrothiopyran-3-yloxy, l-oxotetrahydrothiopyran-4-yIoxy, 
tetrahydrothien-3-yloxy, l,l-dioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, 
25 pyrrolidin-3-yloxy, pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, 
homopiperidin-3-yloxy, homopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein any azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
the Q ] -Z- group is optionally N- substituted by a substituent, T ! , selected from (l-4C)alkyl, 
(2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, (l-4C)alkoxycarbonyl, carbamoyl, 
30 N-(l-4C)alkylcarbamoyl, £LN-di-(l-4C)alkylcarbamoyl and (l-4C)alkylsulphonyl, 
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and wherein adjacent carbon atoms in any (2-4Qalkylene chain within a N- 
substituent,T ! , are optionally separated by the insertion into the chain of a group selected from 
CNHandCO, 

and wherein any CH 2 or CH 3 group within the N- substituent, T 1 , optionally bears on 
5 each said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methylamino, 
di-methylamino, ethylamino, diethylamino, carbamoyl, N-methylcarbamoyl, 
JLN-dimethylcarbamoyl, acetyl, methoxycarbonyl and ethoxycarbonyl, 

and wherein any heterocyclyl group within the Q*-Z^ group optionally bears 1 or 2 oxo 
substituents; 

10 (h) the Q ! -Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 

tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, l.l-dioxotetrahydrothiopyran-^yloxy, 

1- oxotetrahydrothiopyran-4-yloxy, tetrahydrothien-3-yloxy, 

l,l-dioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, pyrrolidin-3-yloxy, 
pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, homopiperidin-3-yIoxy, 

15 homopiperidin-4-yloxy and azetidin-3-yIoxy, 

and wherein the azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
the Q^Z- group is optionally N- substituted by a substituent selected from methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, ally!, 2-propynyl, acetyl, pxopionyl, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-b utoxycarbonyL methylsulphonyl, 

20 ethylsulphonyl, 2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
liN-di-methylcarbamoylmethyl, 2-carbamoylethyl, 2-(N-methylcarbamoyl)ethyl, 

2- (N ji-di-methylcarbamoyl)ethyl, acetylmethyl, 2-acetylethyl, methoxycarbonylmethyl and 
2-methoxycarbonylethyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
25 substituents; 

(i) the Q'-Z- group is piperidin-4-yloxy which group is optionally N- substituted by a 
substituent selected from methyl, ethyl, n-propyl, iso-propyl, allyl, 2-propynyl, 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, tert-butoxycarbonyl, methylsulphonyl, 
2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
30 N,N-di-methylcarbamoylmethyl, acetylmethyl, 2-acetylethyl, methoxycarbonylmethyl and 
2-methoxycarbonylethyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 
substituents; 
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(j) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

G 1 and G 2 are each, independently, selected fiom hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
5 (l-6G)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylamino and 
di4(l-6C)a%l]amino, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), CHCOR 6 ), CON(R*), OCCR 6 )^ 
SCCR 6 ^, CO and NCR^CCR^ wherein each R* is, independently, hydrogen or (l-6C)alkyl, 
and Q 3 is aryl, or heteroaryl, 

10 and any aryl or heteroaryl in the group X 2 -Q 3 optionally bears 1, 2 or3 substituents, 

which may be the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, ' 
hydroxy, amino, carboxy, carbamoyl, (l-6Qalkyl, (2-8C)alkenyl, (2-8C)alkynyI, 
(l-6Qalkox y , (2-6QaUcenyloxy, (2-6C)alkynyloxy, (l-6Qalkylthio, (l-6Qalkylsulphinyl, 
(ItoQalkylsulphonyl, (l-6C)alkylamino and di-[(l-6C)alkyI]amino; 

15 (k) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

G , and.G 2 aree a ch,independent^ . 
cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyI, (2-8Qalkynyl, 

X 2 is a direct bond or is selected from O, S, N(R 6 ), OCCR 6 ^, SCCR^, CO and 
20 NCR'OCCR^ wherein each R 6 is, independendy, hydrogen or methyl, and Q 3 is ary], or 
heteroaryl, 

and any aryl or heteroaryl in the group X 2 -Q 3 optionally bears 1 or 2 substituents, 
which may be the same or different, selected from halogeno, trifluoromethyl, cyano, nitro, 
hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, 
25 (l^Qalkyltmo,(l^)a^ 
di-[(l-6C)alkyl]amino; 

(1) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

G' and G 2 are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
30 cyano, nitro, hydroxy, amino, carboxy, (l-6C)alkyl, (2-8C)alkenyl and (2-8C)alkynyl, 

X 2 is a direct bond or is selected from O, S, N(R*), 00^%, S C(R%, CO and 
NCR'OCCR'h wherein each R 6 is, independenUy, hydrogen or methyl, and Q 3 is aryl, which 
optionally bears 1 or 2 substituents, which may be the same or different, selected from 
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halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, caiboxy, (l-6C)alkyl, (2-8Qalkenyi, 
(2-8Qalkynyl, (l-6C)alkoxy, (l-6Qalkylthio, (l-6C)alkylsdphinyl, (l-6Qalkylsulphonyl, 
(l-6C)alky]amino and di-[(l-6QalkylJamino; 

(m) Q 2 is a group of the foimula la as hereinbefore defined wherein G 6 and G 7 are both 
5 hydrogen, 

G 1 and G 2 are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, caiboxy, (l-6G)alkyl, (2-8Qalkenyl and (2-8C)alkynyl, 

X 2 is a direct bond or is selected fiom 0, S, NCR 6 ), OCCR 6 ^, SCCR 6 ^ CO and 
NGR^COR^ wherein each R 6 is, independentiy, hydrogen or methyl, and Q 3 is heteioaryl, 
10 which optionally bears 1 or 2 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, (l-6Qalkyl, (2-8C)alkenyl, 
(^Qalkynyl,(l^alkoxy,(WC)alky]tWo,(l-6C^ ' . 

(l-6Qalkylamino and di-[(l-6C)alkyl]amino; 

(n) ^isagroupofthefonnulalaasherembeforedefmedwheremG^dG 7 ^ 
15 hydrogen, 

G" and G 2 are each, independently, selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, methyl, ethyl, vinyl, ally] and ethynyl, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), OCCR 6 ^ SC(R%, CO and 
NCR^OR 6 ^ wherein each R 6 is, independently, hydrogen or methyl, and Q 3 is a phenyl or 
20 naphthyl, group which is optionally substituted with 1 or 2 substituents selected from fluoro, 
chloro, bromo, trifluoromethyl, nitro, methyl, ethyl, isopropyl, methoxy, vinyl, ethynyl and ' 
cyano; 

(o) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

25 G 1 is hydrogen, G 2 is selected from hydrogen, fluoro, chlon?, bromo, trifluoromethyl, 

methyl, ethyl, vinyl, allyl and ethynyl, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), OCCR 6 ^, SCf^h and NCR^CCR 6 ^ 

wherein each R 6 is, independently, hydrogen or methyl, and Q 3 is a phenyl group which is 

optionally substituted with 1 or 2 substituents selected from fluoro, chloro, bromo, 
30 trifluoromethyl, nitro, methyl, ethyl, isopropyl, methoxy, vinyl, ethynyl and cyano; 

Cp) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 

hydrogen, 
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G 1 and G 2 are each, independently, selected from hydrogen, halogeno, trifluoromethy], 
cyano, nitro, hydroxy, amino, carboxy, (l-6Qalkyl, (2-8Qalkenyl and (2-8C)aIkynyl, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), OC(R\, SCCR 6 ^ and NCR^CCR 6 ^ 
wherein each R 6 is, independenUy, hydrogen or methyl, and Q 3 is selected from a furyl, 
5 thienyl, oxazolyl, isoxazoly], imidazolyl, thiazolyl, 1 ,2,4-triazolyl, 1,2,5-thiadiazolyl, pyridyl, 
pyrimidinyl, 1,3-benzodioxolyI, quinolinyl, isoquinolinyl and quinazolinyl group which is 
optionally substituted with one or two substituents selected from fluoro, chloro, bromo, 
trifluoromethyl, nitro, methyl, ethyl, isopropyl, vinyl, ethynyl, methoxy and cyano; 
(q) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
10 hydrogen, 

G 1 and G 2 are each, independently, selected from hydrogen, fluoro, chloro, bromo, 
trifluoromethyl, methyl, ethyl, vinyl, ally], ethynyl and cyano, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), OCCR 6 ^, SCCR 6 ^, CO and 
NfR^CCR 6 ^ wherein each R 6 is, independently, hydrogen or methyl, and Q 3 is selected from a 

15 2-furyl, 2- or 3-thienyl, 2-,4- or 5-oxazolyl, 3-,4- or 5-isoxazolyl, 2-,4-or 5-lH-imidazolyl, 
2-,4-or 5-thiazoly], 3- (lH-l,2,4-triazolyl), 3- (1,2,5-thiadiazoryl), 2- 3- or 4-pyridyl, 2-, 4- or 
5-pyrimidinyl, l,3-benzodioxol-4-yl, l,3-benzodioxol-5-yl, 2-, 3-, 4-, 5-, 6-, 7- or 
8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolinyl and 2-, 3-, 4-, 5-, 6-, 7- or 8-quinazolinyl 
group, which is optionally substituted with one or two substituents selected from nitro, fluoro, 

20 chloro, bromo, methyl, ethyl, methoxy, trifluoromethyl, ethynyl, and cyano; 

(r) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

G 1 is hydrogen and G 2 is selected from hydrogen, fluoro, chloro, bromo, methyl, and 
ethynyl, 

25 X 2 is a direct bond or is selected from O, S, NH, NCCH 3 ), OCH 2 , CO and NHCH 2 , 

and Q 3 is phenyl optionally substituted with 1 or 2 substituents selected from fluoro, chloro, 
bromo, nitro, methyl, methoxy, ethyl, ethynyl, cyano and nitro, 
or Q 3 is a heteroaryl moiety selected from 2-lH-imidazolyl, 4-(13-thiazolyl), 2-thienyl, 
3-CU,5-thiadiazolyl), 3-isoxazolyl 2-, 3- or 4-pyridyl, 2-pyrimidinyl, l,3-benzodioxol-5-yl 

30 and 8-quinolinyl, which moiety is optionally substituted with one or two substituents selected 
from fluoro, chloro, bromo, trifluoromethyl, methyl, methoxy, ethynyl and cyano; 
(s) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 
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G 1 and G 2 are each, independently, selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)aIkyl, (2-8Qalkenyl, (2-8Qalkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyIoxy, (l-6C)alkylamino and 
di-[(l-6C)alkyl]amino, 

5 X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a nitrogen 

atom, 

and the nitrogen containing heterocyclyl group in the group X^Q 3 optionally bears 1, 2 
or 3 substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyI, (2-8C)alkenyl, (2-8C)alkynyl, 
10 (l-6C)alkoxy, (2-6C)aIkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
(l-6C)alkylsulphonyl, (l-6Qalkylamino and di-[(l^C)aIkyl]amino; 
(t) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

G 1 and G 2 each, independently, is selected from hydrogen, halogeno, trifluoromethyl, 
15 cyano, hydroxy, amino, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyi, (l-6C)alkylamino and 
di-[(l-6Qalkyl]amino, 

X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a nitrogen 

atom, 

and the nitrogen containing heterocyclyl group in the group X 2 -Q 3 optionally beare 1 
20 or 2 substituents, which may be the same or different, selected from halogeno, cyano, 
hydroxy, amino, (l-6C)alkyl, (l-6C)alkylamino and di-[(l-6C)alkyl]amino, 

and Q 3 optionally bears 1 or 2 oxo substituents; 
(u) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

25 G 1 and G 2 each, independently, is selected from hydrogen, fluoro, chloro, bromo, 

cyano, hydroxy, methyl, ethyl and ethynyl, 

X 2 is CO and Q 3 is selected from pyrrolidin-lyl, piperidino, homopiperidino, 
morpholino, piperazin-l-yl, homopiperazin-l-yl, decahydroquinolin-l-yl, and 
decahydroisoquinolin-2-yl, 
50 and wherein Q 3 optionally bears 1 or 2 substituents selected from fluoro, chloro, 

bromo, cyano, hydroxy, methyl and ethyl, 

and wherein Q 3 optionally bears 1 or 2 oxo substituents; 
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(v) Q 2 is a group of the formula la as hereinbefore defined wherein G 6 and G 7 are both 
hydrogen, 

G 1 is selected from fluoro, chloro, bromo and ethynyl and G 2 is hydrogen, 
X 2 is CO and Q 3 is selected from piperidino, homopiperidino, 
5 decahydroquinolin-l-yl, and decahydroisoquinolin-2-y], 

and wherein Q 3 optionaUy bears 1 or 2 substituents selected from fluoro, chloro, 
bromo, cyano, hydroxy, methyl and ethyl, 
and wherein Q 3 optionally bears 1 or 2 oxo substituents; 

(w) Q 2 is a group of the formula lb or Ic as hereinbefore defined wherein G 6 and G 7 are 
10 both hydrogen, 

G 1 , G 3 , G 4 and G 5 each, independendy, is selected from hydrogen, halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyI, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)a]kenyloxy, (2-6C)alkynyloxy, (l-6C)alkylamino and 
di-[(l-6C)alkyl]amino, 

15 X 3 is a direct bond or is selected from SO2, CO and C(R 7 )2, wherein each R 7 is, 

independendy, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 

and Q 4 optionally bears 1 or 2 substituents, which may be the same or different, 
selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 
(l-6Qalkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 

20 <2-6Qalkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)allcylsulphonyl, 
(l-6Qalkylamino and di-[(l-6C)alkyl]amino 

(x) Q 2 is a group of the formula lb or Ic as hereinbefore defined wherein G 6 and G 7 are 
both hydrogen, 

G 3 is hydrogen, 

25 G 1 is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 

amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 

G 4 and G 5 each, independently, is selected from hydrogen, fluoro, chloro, bromo, 
cyano, hydroxy, amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 
X 3 is a direct bond or is selected from S0 2 , CO and C(R 7 )z, wherein each R 7 is, 
30 independendy, hydrogen or methyl, and Q 4 is selected from a phenyl, 2-furyl, 3-furyl, 2-(l,3- 
oxazolyl), 4-(l,3-oxazolyl), 3-, 4- or 5-isoxazolyl, 2-imidazolyl, 4-imidazolyl, 2-, 3-or 
4-pyridyl, 2-, 4- or 5- pyrimidinyl, l,2,4-triazol-3-yl, 2-thienyl, 3-thienyl. 2-(l,3-thiazolyl), 
4-(l,3-thiazolyl), 3-, 4- or 5- isothiazolyl and l,2,5-thiadiazol-3-yl group which group 
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optionally bears 1 or 2 substituents, which may be the same or different, selected from fluoro, 
chloro, bromo, nitro, cyano, methyl, ethyl, methoxy, vinyl, ethynyl and trifluoromethyl; 
(y) Q 2 is a group of the formula lb as hereinbefore defined wherein G 1 , G 3 , G 6 and G 7 are 
hydrogen, 

5 G 4 is selected from hydrogen, fluoro, chloro, bromo, cyano, methyl and ethynyl, 

X 3 is selected from S0 2 and CH 2 , and Q 4 is selected from phenyl and 2-, 3- or 4- 
pyridyl which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, nitro, cyano and methyl; 

(z) Q 2 is a group of the formula Id or Ie as hereinbefore defined wherein G 6 and G 7 are 
10 both hydrogen, 

G 1 , G 4 and G 5 each, independently, is selected from hydrogen, halogeno, 

trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6Qalkynyloxy, 

(l-6C)alkylamino and di-[(l-6C)alkyl]amino, 
15 X 3 is a direct bond or is selected from S0 2 , CO and C(R 7 >2, wherein each R 7 is, 

independently, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 

and Q 4 optionally bears 1 or 2 substituents, which may be the same or different, 

selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, 

(l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
20 (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alky!sulphonyl, 

(l-6C)alkylamino and di-[(l-6C)alkyl]amino; 

(aa) Q 2 is a group of the formula Id or Ie as hereinbefore defined wherein G 6 and G 7 are 
both hydrogen, 

G 1 is selected from hydrogen, fluoro, chloro, bromo, trifluoromethyl, cyano, hydroxy, 
25 amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 

G 4 and G 5 each, independently, is selected from hydrogen, fluoro, chloro, bromo, 
cyano, hydroxy, amino, methyl, ethyl, vinyl, ethynyl, methylamino and di-methylamino, 
X 3 is a direct bond or is selected from S0 2 , CO and C(R 7 )2, wherein each R 7 is, 
independently hydrogen or methyl, and Q 4 is selected from a phenyl, 2-furyl, 3-furyl, 2-(l ,3- 
30 oxazolyl), 4-(l ,3-oxazolyl), 3-, 4- or 5-isoxazolyI, 2-imidazolyl, 4-imidazolyl, 2-, 3-or 
4-pyridyl, 2-, 4- or 5- pyrimidinyl, l,2,4-triazol-3-yl, 2-thienyl, 3-thienyl, 2-(l,3-thiazoIyl), 
4-(l,34hiazolyl), 3-, 4- or 5- isothiazolyl and l,2,5-thiadiazol-3-yl group which group 
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optionally bears 1 or 2 substituents, which may be the same or different, selected fluoro, . 
chloro, bromo, nitro, cyano, methyl, ethyl, methoxy, vinyl, ethynyl and trifluoromethyl; 
(bb) Q 2 is a group of the formula Id as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

5 G 4 is selected from hydrogen, fluoro, chloro, bromo, cyano, methyl and ethynyl, 

X 3 is selected from SOz and CH 2 , and Q 4 is selected from phenyl and 2-, 3- or 4- 
pyridyl which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, bromo, nitro, cyano and methyl; 

(cc) Q' is selected from (3-7C)cycloalkyl and a 4, 5, 6 or 7 membered heterocyclyl ring 

10 linked to Z by a carbon atom, 

and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a substituent 
selected from formyl, cyano, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (2-4C)alkanoyl, 
aminoalkanoyl, (l^C)alkoxycarbonyl, carbamoyl, sulphamoyl, N-(l^C)alkylcarbamoyl, 
I^N-di-d^Qalkylcarbamoyl, N-(l-4C)alkylsulphamoyl, N^IHMQalkylsulphamoyl and 

15 (l-4C)alkylsulphonyl, or from a group of the formula : 

-X'-R 4 

wherein X'is a direct bond , and R 4 is halogeno-(l-4C)alkyl, hydroxy-(l^C)alkyl, 
(l^C)alkoxy-(l-4Qalkyl, cyano-(l-4C)alkyl, carboxy-(l-6C)alkyl, amino-(l^C)alkyl, 
(l-4C)alky]amino-(l-4C)alkyl, di-[(MC)alkyl]amino-(WC)alkyl, carbamoyl-(l-4C)alkyl, 
20 N-(l^C)alkylcarbamoyl-(l-4Qal^ 

(2-4C)alkanoyl-(l-4C)alkyl or (l^C)alkoxycarbonyl-(l-4C)alkyl, 

and wherein any CH or CH 2 group within a (3-7C)cylcoaIkyl or heterocyclyl group 
within Q 1 group optionally bears 1 substituent on each said CH group or lor 2 substituents on 
each said CH 2 group, which may be the same or different, selected from halogeno and 
25 (l-6C)alkyl, or a substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, 

(l-6C)alkoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkyIsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)alkyl]arnino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N^i-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)allcyl-(2-6C)alkanoylammo,N-(1.6C)alkylsulphamoyl, 
30 N,N-di4(l-6C)alkyl]sulphamoyl,(l-6C)aJkanesulphonylaminoand 
N-(l-6C)alkyHl-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 
substituents, 
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(dd) ^OandQ^sselectedfto^ 
least 1 mtrogen atom, said ring being linked to Z by a carbon atom 
and wherein any NH group within a heterocyclyl group in Q' optionally bears a substituent 
selected from formyl, cyano, (MQalkyl, (2-4C)al]cenyl, (2^C)alkynyl, (2-4Qalkanoyi 
5 c ^yl.N-(MQal^^ 

or from a group of the formula: 

-X'-R 4 

wherein X'is a direct bond . andR 4 is halogeno-(l-4C)aIkyl, hydroxy-(l-4Qalkyl 
(^-Ml-^a^^ 

10 <*^^^^ 

N-(l-4C)aIkylc^^ ■ 

(2-4Qalkanoyl-(l-4C)alkyl, 

^^^^^^^^^ ^ 
subsbtuents; 

15 fee) ZfcOandQ'issdectedlmma^^ 

p.pendin-2-yl, piperidin-3-yl, piperidin-4-yl and tetrahydnMH-l.^azin-S-yl (preferably 
pyrrolidin-3-yl, piperidin-3-yl or piperidin-4-y]), and 

wherein any NH group within a heterocyclyl group in Q« optionally bears a substituent 

» n^T m f0imyl CyaDO ' (MC)afty1 ' (2-4Qa*anoyl, 
20 (l-4C)alkoxycarbonyl, carbamoyl, sulphamoyl, N-(l-4C)allcylcarbamoyl 

(l-4C)alkylsulphonyl and from a group of the formula : 

-X'-R 4 

wherein X'is a direct bond , and R 4 is halogeno-d^alkyl, hydroxy-(l-4C)alkyl 
25 <^)alkoxy-(l^ )a l^^^ 

(l-4C)alkylamino<l-4C)aDcyl, di-Kl^OalkylJamino-d^Qalxyl, carbamoy H M C )alkyl 
N-CMOaDcylcarbamoyKMQalkyl, N.N-dKa^QalkyljcarbamoyHl^Qalkyl 
(2-4C)alkanoyl-(M C )alkyl or (MC)alkoxycarbonyl-(l-4QalkyI, 

and wherein any heterocydyl group within the Q>-z_ ^ optiona]]y ^ , ^ 
Ji> substituents; 

(ff> Zis O»dQ«isselectedf rompy rrohdin-3-yl,pipe ri di„^ 

wherem any NH group within a pyrrolidinyl or piperidinyl group in q 1 optionaIIy ^ a 
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carbamoylmethyl, N-methylcarbamqylmethyl, f^N-di-methylcaibamoylmethyl, 
2-carbamoylethyl, 2-(N-methylcait)amoyl)ethyl, 2-(N,N-di-inethylcarbamoyl)ethyl, 
acetylmethyl, 2-acetylethyI, cyanomethyl, 2-cyanoethyl, fluoromethy], chloromethyl, 2- 
fluoroethyl and 2-chloroethyl, 
5 and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 oxo 

substituent; 

(gg) Z is O and Q 1 is selected from a 5 or 6 membered heterocyclyl ring containing at least 
1 heteroatom selected from O and S and no nitrogen heteroatoms, and wherein said 
heterocyclyl ring is linked to Z by a carbon atom, 
10 and wherein said 5 or 6 membered heterocyclyl ring optionally bears 1, 2 or 3 

substituents selected from halogeno, (l-6C)alkyl, hydroxy, amino, carboxy, (l-6C)alkoxy and 
(l-6C)alkylthio 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears 1 or 2 oxo 
substituents; 

15 (hh) Z is O and Q 1 is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl, 
tetrahydropyran^-yl, tetrahydrothiopyran-4-yl, tetrahydrothiopyran-3-yl, 
l,l-dioxotetrahydrothiopyran-3-yl, l,l-dioxotetrahydrothiopyran-4-yl, 
l-oxotetrahydrothiopyran-3-yl, l-oxotetrahydrothiopyran-4-yl, tetrahydrothien-3-yl, 
l,l-<Moxodotetrahydrothien-3-yl, l-oxotetrahydrothien-3-yl, 

20 and wherein any 5 or 6 membered heterocyclyl ring within Q 1 optionally bears 1 or 2 

substituents selected from fluoro, chloro, bromo, (l-4C)alkyl, hydroxy, amino, carboxy, 
(l-4C)alkoxy and (l-4C)alkylthio, and wherein any heterocyclyl group within the Q^Z- group 
optionally bears 1 or 2 oxo substituents; 

(ii) Z is O and Q 1 is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl and 

25 tetrahydrppyran-4-yl, 

and wherein Q 1 optionally bears an oxo substituent; 
Qj) Q 1 is selected from (3-7C)cycloalkyl and (3-7C)cycloalkyl«(l-6C)allcyl, which 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, formyl, 

30 (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
(2-6C)alkynyIoxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)aIkyI]amino, (l-6C)alkoxycarbonyI, N-(l-6C)alkylcarbamoyl, 
£LN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
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N-(l^C)alkyl-(2^)alkanoylamino,N-(l-6C)alkylsulphamoyl, 
N^i-di-[(l-€C)alkyl]suIphamoy], (l-6C)alkanesulphonylamino and 
N-(l-6C)alkyl-(l-6Qalkanesulphonylamino, from a group of the formula : 

-X'-R 4 

5 wherein X'is a direct bond or is selected from O and N(R 5 ), wherein R 5 is hydrogen or 
(l-6QalkyI, and R 4 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l^qalkoxy-(l-6C)alkyl, 
cyano-(l-6Qalkyl, carboxy-(l-6C)aIkyl, amino-(l-6Qalkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l^C)alkyl]anuno-(l-6C)alkyl,carbamoyHl-6C)alkyl, 
NKl^QalkylcaroamoyHl^Qalkyl, 

10 (2-6X^alkanoylKl^Qalkylor(l-^)alkoxycarbonyl-(l-6C)alkyl > 
and from a group of the formula: 

-X 5 -Q 6 

wherein X s is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 
(l-6C)alkyl, and Q 6 is a nitrogen containing heterocyclyl or nitrogen containing 

15 heterocyclyl-(l-6C)alkyl, and wherein any heterocyclyl group in Q 6 optionaUy bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, hydroxy, cyano, 
formyl, (l-6C)alkyl, (2-6C)alkenyl, (2-6Qalkynyl, (l-6C)alkoxy, amino, (l-6C)alkylamino, 
dH(l^Qalkyl]amino, (2-6C)alkanoyl, (l-6C)aIkoxycarbonyl, (l-6C)alkylsulphonyl 
carbamoyl, N<l-6C)alkylcarbamoyl,iLN-di-[(l-6Qalkyl]carbamoyl, halogeno-(l-6C)alkyl, 

20 hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-60)alkyl, carboxy-(l-6C)alkyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

N-(l-6C)alkylcarbamoyl-{l-6C)allcyl and N^-di-[(l-6C)alkyl)carbamoyl-(l-6C)alkyl, 
and wherein any heterocyclyl group in Q 1 optionaUy bears 1 or 2 oxo substituents; 
25 (kk) Q 1 is selected from (3-7C)cycloalkyl and (3-7C)cycloalkyl-(l-6C)alkyl, which is 

substituted by 1 substituent selected from, amino, (l-6Qalkylamino, di-[(l-6C)alkyl]amino, 

amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 

di-[(l-6C)alxy]]amino-(l-6C)alxyl, 

and from a group of the formula: 
30 -X 5 -Q s 

wherein X s is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 

(l-6C)alkyl, and Q 6 is nitrogen containing heterocyclyl or nitrogen containing 

heterocyclyl-(l-6C)alkyl, and wherein ant heterocyclyl group in Q 6 optionally bears 1 or 2 
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substituents, which may be the same or different, selected from halogeno, hydroxy, cyano, 
fonnyl, (l^Qalkyl, (2-4C)alkenyl, (WQalkynyl, (MQalkoxy, amino, (l-4C)alkylamino, 
di-[(MC)alkyl]amino, (2-4C)alxanoyl, (l-4C)aIkoxycarbonyl, (l-4Qalkylsulphonyl 
carbamoyl, N-(l-4Qalkylcarbamoyl, EN-di-[(l-4C)al^l]carbamoyl, halogeno-(l-4C)alkyl, 
5 Mroxy-(l^aUcyl,(i^alkoxy-(^ ' 
aniino-(l^alkyl,(MC)alkylamiho-(l-4C)a]kyl, 
o^-[(MC)alkyl]animo-(l^alkyl,carbamoyl-(i^Qalkyl, 

N-d^Qalkylcarbamoyl-dutOalkyl andl4N-di.[(i-4C)aIkyl]carbamoyl-(l-C)alkyl, 
and wherein the (3-7Qcycloalkyl group in Q« optionally bears 1 or 2 further substituents, 
10 which may be the same or different, selected from halogeno, cyano, hydroxy, carbamoyl,' 
(l-4Qalkyl, (2-4Qalkenyl, (2-4Qalkynyl and (MQalkoxy 

and wherein any heterocyclyl group in Q 1 optionally bears 1 or 2 oxo substituents; 
OD Z is O and Q 1 is (3-7QcycloalkyI substituted by 1 substituent selected from, amino, 
(MQalkylamino, di-[(l-4C)allcyl]amino, amino-(l-4C)alkyl, (l^Qalkylarnino-Cl^alkyl, 
15 *-[(l^alkyl]armno-(l^alkyl,andfromagroupofftefo^ 

-X 5 -Q 6 

wherein X 5 is a direct bond, and Q 6 is a 5, 6 or 7 membered nitrogen containing heterocyclyl 
or a 5, 6, or 7 membered nitrogen containing heterocyclyl-(l-6C)alkyl, and wherein Q 6 
optionally bears 1 or 2 substituents, which may be the same or different, selected from 

20 halogeno, hydroxy, (l-4C)alkyl, (l-4C )a lkoxy, amino, (l-4Qalkylamino, 

di-[(l-4C)alkyl]amino, (2-4C)alkanoyl, (l^C)alkoxycarbonyl, (l-4C)alkylsulphonyl 
carbamoyl, N-(l-4C)alkylcarbamoyl and N,N-di-[(l-4C)alkyl]carbamoyl, 
and wherein the (3-7Qcycloalkyl group in Q 1 optionally bears 1 or 2 further substituents, 
which may be the same or different, selected from fluoro, chloro. cyano, hydroxy and 

25 (MQalkyl, 

and wherein any heterocyclyl group in Q 1 optionally bears 1 or 2 oxo substituents; 
(mm) Zis O and Q 1 is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl, cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 
cycloheptylmethyl, 2-cyclopropylethyl, 2-cycIobutylethyl, 2-cyclopentylethy], 2- 
30 cyclohexylethyl, 2-cycloheptylethyl, 3^yclopentylpro py l, 3^yclohexylpro P yl and 2- 
cyclohexylpropyl, which is substituted by a substituent selected fromamino, methylamino, 
ethylamino, propylamino, di-methylamino, di-ethylamino, aminomethyl, 2-aminoethyl, 3- 
aminopropyl, 2-aminopropyl, methylaminomethyl, ethylaminomethyl 2-methylaminoethyl, 2- 
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ethylaminoethyl, 3-methylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyli 3- 
dimethylaroinopropyl, 2-dimethylarainopropyl, diethylaminomethyl, 2-diethylaminoethyl, 3- 
diethylaminopropyl, ethylmethylaminomethyl, 2-ethylmethylaminoethyl, pyrrolidin-l-yl, 
pyirolidin-2-yl, pyrrolidin-3-yl, 2-pyrrolin-l-yl, 2-pyrrolin-2-yl, 2-pyrrolin-3-yl, 2-pyrrolin-4- 
5 yl, 2-pyrrolin-5-yl, 3-pyrroIin-lyl, 3-pyirolin-2-yl, 3-pyrrolin-3-yl, 3-pyrrolin-4-yl, 3-pyrxolin- 
5-yl, morpholino, morpholin~2-yl, morpholin-3-yl, piperidino, piperidin-2-yl, piperidin-3-yl, 
piperidin-4-yl, piperazin-l-yl, piperazin-2-yl, piperazin-3-yl, tetrahydro-4H-l ,4-thiazin-2-y], 
tetrahydn>4H-l ,4-thiazin-3-yl, tetrahydro-4H-l t 4-thia2in-4-yl, homopiperidin-l-yl and 
homopiperazin-l-yl, 

10 and where any heterocyclyl ring in Q 1 optionally bears 1 or 2 substituents selected firom 
fluoro, chloro, hydroxy, (l-4C)alkyI, (l-4C)alkoxy, amino, (l-4C)alkylamino, 
di-[(l^Qalkyl]amino, (2-4C)alkanoyl, (l-4C)alkoxycarbonyl, (l-4C)alkylsulphonyl ' 
caibamoyl, N-(l-4C)alkylcarbamoyl and N,N-di-[(l-4C)alkyl]carbamoyl, 
arid wherein the (3-7C)cycloalkyl group in Q 1 optionally bears 1 or 2 further substituents, 

15 which may be the same or different, selected from fluoro, chloro, hydroxy, methyl and ethyl, 
and wherein any heterocyclyl group in Q 1 optionally bears 1 or 2 oxo substituents; 
(nn) Z is O and Q 1 is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 
cycloheptyl, which is substituted by a substituent selected from amino, methylamino, 
ethylamino, propylamino, di-methylamino di-ethylamino, aminomethyl, 2-aminoethyl, 3- 

20 aminopropyl, 2-aminopropyl, methylaminomethyl, ethylaminomethyl 2-methylaminoethyl, 2- 
ethylaminoethyl, 3-methylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3- 
dimethylaminopropyl, 2-dimethylaminopropyl, diethylaminomethyl, 2-diethylaminoethyl, 3- 
diethylaminopropyl, ethylmethylaminomethyl and 2-ethylmethylaminoethyl, 
(oo) Z is O and Q 1 is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and 

25 cycloheptyl, which is substituted by a substituent selected from pyrrolidin-l-yl, 

pyrrolidin-2-yl, pyrrolidin-3-yl, morpholino, morpholin-2-yl, morpholin-3-yl, piperidino, 
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, piperazin-2-yl, piperazin-3-yl, 
tetrahydro-4H-l,4-thiazin-2-yl, tetrahydro-4H-l,4-thiazin-3-yl, tetrahydn>4H-l,4-thiazin-4-yl, 
homopiperidin-l-yl and homopiperazin-l-yl, and wherein any heterocyclyl ring in Q 1 

30 optionally bears 1 or 2 substituents selected from fluoro, chloro, hydroxy, (l-3C)alkyl, 
(l-3C)alkoxy, amino, methylamino, ethylamino, dimethylamino, diethylamino, acetyl, 
propionyl, methoxycarbonyl, ethoxycarbonyl, methylsulphonyl, ethylsulphonyl, carbamoyl, 
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N-methylcarbamoyl, N-ethylcarbamoyl, NJ4-di-(meuiyl)caroamoyl and 
N,N-di-(ethyl)cart>amoyl, 

and wherein any cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl group in Q 1 
is optionally further substituted by 1 or 2 substituents, which may be the same or different, 
5 selected from fluoro, chloro and methyl, 

and wherein any heterocyclyl group in Q 1 optionally bears an oxo substituent; 
(pp) Z is O and Q 1 is selected from cyclopentyl and cyclohexyl, which is substituted by a 
substituent selected from pyrrolidin-l-yl, morpholino, piperidino and piperazin-l-yl, and 
wherein any pyrrolidinyl, morpholino, piperidino or piperazinyl group in Q 1 optionally bears 1 
10 or 2 substituents selected from fluoro, chloro, hydroxy, methyl, methoxy, amino, 
methylamino, ethylamino, dimethylamino, diemylamino, acetyl, methoxycarbonyl, 

memylsulphonyl, ethylsulphonyl, carbamoyl, N-methylcarbamoyl and 
£LN-di-(methyl)carbamoyl, 

and wherein any cyclopentyl or cyclohexyl group in Q 1 is optionally further substituted by 1 or 
15 2 substituents, which may be the same or different, selected from fluoro and methyl, 

and wherein any heterocyclyl group in Q 1 optionaUy bears an oxo substituent; 

(qq) Z is O and Q 1 is cyclohexyl, which is substituted (convenienfly at the 4-position) by a 

substituent selected from pyrrolidin-l-yl, pyirolicIm-2-yl, pynohdin-3-yl, piperidino, 
piperidin-2-yl, piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, piperazin-2-yl and piperazin-3-yl 
20 and wherein any pyrrolidinyl, piperidino or piperazinyl group in Q 1 optionally bears 1 or 2 
substituents selected from fluoro, chloro, hydroxy, methyl, methoxy, amino, methylamino, 
ethylamino, dimethylamino, diethylamino, acetyl, methoxycarbonyl, memylsulphonyl, 
ethylsulphonyl, carbamoyl, N-methylcarbamoyl and N^-di-(memyl)caibamoyl, 
and wherein any heterocyclyl group in Q 1 optionally bears an oxo substituent; 
25 (rr) Z is O and Q 1 is cyclohexyl, which is substituted (conveniently at the 4-position) by a 
substituent selected from amino, methylamino, ethylamino, di-methylamino di-ethylamino, 
aminomethyl, 2-aminoethyl, methylaminomethyl, emylaminomethyl 2-methylaminoethyl, 
dimethylaminomethyl and 2-dimethylaminoethyl; 

(ss) Z is O and Q 1 is 4-{piperazin-l-yl)cyclohexyl, wherein the piperazin-l-yl group is 
30 optionally substituted at the 4-position by a substituent selected from (l-3C)aUcyl, 
(2-4Qalkanoyl, (l-3C)alkoxycarbonyl, (l-3Qalkylsulphonyl, carbamoyl, 
N-(l-3C)alkylcarbamoyl and N^-di-[(l-3C)alkyl]carbamoyl, 
and wherein the piperazin-l-yl group in Q 1 optionally bears an oxo substituent; 
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(tt) Z is O and Q 1 is 4-(piperazin-l-yl)cyclohexyl, wherein the piperazin-l-yl group is 
optionally substituted at the 4-position by (l-3C)alkyl, for example methyl; 
(uu) Z is O and Q 1 is piperidin-4-yl optionally substituted at the 1 position by a substituent 
selected from methyl, allyl, 2-methoxyethyl and carbamoylmethyl, 
5 and wherein the piperidin-4-yl group optionally bears an oxo substitaent; 

(w) Q'Zisl-memylpiperidin-4-yloxy; 

(ww) Q»Z is selected from pynohdm-l-ylmethoxy, 2-pyrrolidin-l-ylethoxy, 
3-pyiroUdin-l-ylpropoxy, pynolidin-2-ylmethoxy, 2-pyrrolidin-2-ylethoxy, 
3-pyrrolidin-2-ylpropoxy, piperidinomethoxy, 2-piperidinoethoxy, 
10 3-piperidinopropoxy, piperidin-2-ylmethoxy, 

2-piperidin-2:ylethoxy, 3-piperidin-2-ylpropoxy, piperidin-3-ylmethoxy, 
2-piperidin-3-ylethoxy, 3-piperidin-3-yl propoxy, piperidin-4-ylmethoxy, 
2-piperidin-4-ylethoXy, 3-piperidin^-ylpropoxy, homopiperidin-l-ylmethoxy, 
2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, homopiperidin-2-ylmethOxy, 
15 2-boroopiperitf n-2-ylethoxy, 3-homopiperidin-2-ylpropoxy, homopiperidin-3-ylmethoxy, 
2-homopiperidin-3-ylethoxy, 3-homopiperidin-3-ylpropoxy. piperazin-l-ylmethoxy, 
2-piperazin-l-ylemoxy,3-piperazm-l-yIpropoxy,piperazin-2-ylmemoxy^ 
2-piperazin-2-ylethoxy, 3-piperazin-2-y]propoxy, homopiperazin-l-ylmethoxy, 
2-h°mopiperazin-l-yle*oxy,3-hom^ 
20 2-homopiperazin-2-ylethoxy, S-hoinopiperazm^-ylpropoxy.homopiperazm^-ylniethoxy, 
2-homopiperazin-3-ylethoxy,3-homopiperazin-3-ylpropoxy, 

and wherein any heterocyclyl group within the Q'-Z group optionally bears 
1 or 2 substituents, which may be the same or different, selected from fluoro, chloro, cyano, 
foimyl, trifluoromethyl, hydroxy, amino, methyl, ethyl, methoxy, allyl, ethynyl, 2-propynyl, 
25 acetyl, acetylmemyl,fluorome%l,2-fluoroemyl,cWoromethyl,2K:W 

methoxycarbonyl, methoxycarbonylmethyl, methylsulphonyl, methoxymethyl, 
2-methoxyethyl, cyanomethyl, carbamoyl, N-methylcarbamoyl, N45-<limethylcarbamoyl, 
carbamoylmethyl, N-methylcarbamoylmethyl and N,Ndi-methylcarbamoylmethyl, 
and wherein any heterocyclyl group within the Q'-Z group optionally bears 1 or 2 oxo 
30 substituents; 

(xx) Q'Z is selected from pyrrolidin-l-ylmethoxy, pyrrolidin-2-ylmethoxy, 
piperidinomethoxy, piperidin-2-ylmethoxy, piperidin-3-ylmethoxy, 
piperidin^-ylmethoxy and piperazin-l-ylmethoxy, and wherein any heterocyclyl group 
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within the Q'-Z group optionally bears on an NH a substituent selected from methyl, ethyl, 
formyl, ethynyl, 2-propynyl, acetyl, acetylmethyl, fluoromethyl, 2-fluoroethyl, chloromethyl, 
2^hloroethyl, cyanomethyl, methoxycarbonyl. methoxycarbonylmethyl, methylsulphonyl, 
methoxymethyl, 2-methoxyethyl, carbamoyl, N-methylcarbamoyl, N^-dimethylcarbamoyl, 
5 «^oylmemyl,N-memylcarb^^ 

and wherein any heterocyclyl group within the Q'-Z group optionally bears an oxosubstituent; 
(yy) Q*Z is selected from pyrrobdin-l-ylmethoxy, pyiroKdin-2-ylmethoxy, 
piperidinomethoxy, piperidin-2-ylmethoxy, piperidin-3-ylmethoxy, 
piperidm^ylmemoxy andpiperazin-l-ylmethoxy, and wherein any NH group within a 
10 heterocyclyl group on Q>- Z is substituted by a substituent selected from methyl and ethyl, 
(zz) G 6 and G 7 are hydrogen; 

(aaa) G 6 is hydrogen and G 7 is fluorine, or G 7 is hydrogen and G 6 is fluorine; 

(bbb) ^isselectedfromS.NCR^CR^ and OCQl 6 ^, wherein each R 6 is, independently, . 

hydrogen or (l-3C)alkyl; 

15 (ccc) X^lectedfromSandCX^^ 
methyl; 

(ddd) Q 2 is a group of the formula la as hereinbefore defined wherein G\ G 6 and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, halogeno, (I-6C)alkyl, (l-6C)alkoxy, (2-8C)alkenyl and 
20 (2-8Qalkynyl, 

X 2 is selected from S and OC^, wherein R 6 is, independendy, hydmgen or methyl 
and Q 3 is selected from phenyl, 2- or 3-furyl, 2- or 3-thienyl, 2-,4^ or 5-(l 3-oxazolyl), 3-,4- or 
5-isoxazolyl, 2-,4K>r5-lH-imidazolyl,2-,4^r5-thia2olyl, lH-l,2,4-triazol-3-yl, 
lH-l,2,4-triazol-5-yl, lH-l,3,4-triazol-2-yl, l,2,5-thiadiazol-3-yl, l,23-thiadiazol-4- y l, 1,2,4- 
25 oxadiazol-3-yl, l,2,4-oxadiazol-5-yl, l,3,4-oxadiazoI-2-yl, l,3,4-oxadiazol-5-yl, 3-, 4- or 5-' 
lH-pyrazolyl, 2- 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 2-pyrazinyl, U-benzisoxazol-3-yl, 
13-benzodioxol^-yl, l,3-benzodioxol-5-yl, 2-imidazo[l,2-a]pyridyl, 3-benzotdJisoxazolyl' 
and 8-quinolinyl, 

and wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, 
30 selected from halogeno, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, 
carboxy, formyl, carbamoyl, sulphamoyl, mercapto, (l-6C)alkyl, (2-8C)allcenyl, 
(2-8C)aIkynyl, (l-6Qalkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, 
(l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l^Qalkylamino, di-[(l-6Qalkyl]ami„o, 
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(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyI, JiN-di-[(l-6C)alkyl]caibamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoyIamino, 
N-(l^QalkyH2^C)alkanoyIamino, N-(l-6C)alkylsulphamoyl, 
JiN-di-[(l-6C)alkyi]sulphamoyl, (l-6C)alkanesulphonylamino and 
5 N-(l-6C)aIkyl-(l-6C)alkanesulphony]amino, or from a group of the formula : 

-X*-R 8 

wheiein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6Qalkyl, and R 8 is halogeno-(l^C)alkyl, hydroxy-(l-6C)alkyl, (l-6Qalkoxy-(l-6Qalkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alky!amino<l-6C)alkyl, 
10 di-[(l-6C)alkyl]amino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 

N-(l-6C)alkylcarbamoyHl-6C)alkyl, ENHli-[(l-6C)alkyl]carbamoyl-(l-6C)a]kyl, 

(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl; 

(eee) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 

hydrogen, 

15 G 2 is selected from hydrogen, fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and 

(24C)alkynyl, 

X 2 is OC(R 6 >2, R 6 is, independently, hydrogen or methyl, and Q 3 is phenyl, and 

wheiein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 

from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 

20 foimyl, carbamoyl, mercapto, (MQalkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, 
(l-4C)alkyIsulphonyl, (l-4C)alky!amino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(l-4C)alkylcarbamoyl, N,N-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, 
(2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4Qalkyl-(2-4C)alkanoylamino, 

25 N-(l-4C)alkylsulphamoyl, N^[-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

wherein X 4 is a direct bond or is selected from O and N^ 9 ), wherein R 9 is hydrogen or 
methyl, and R 8 is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl, hydroxy-(l-4C)alky], 
30 (l-4C)alkoxy-(l-4C)alkyl, cyano-(MC)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyI]amino-(l-4C)alkyl, caibamoyl-(l-4C)alkyl, 
NKMQalkylcarbamoyl-(MC)a^^ 

(2-4C)alkanoyl-(l-4C)alkyl or (MC)alkoxycarbonyl-(l-4Qalkyl; 
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(fff) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, fluoro, chloro, (l-4C)alkyI, (l-4Qalkoxy and 
(2-4C)alkynyl, 

5 X 2 is S, and Q 3 is phenyl, and 

wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 
formyl .carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, 

10 (l-4C)alkylsulphonyl, (l-4C)aDcylamino, di-[(l-4C)alkyl]amino, (l^Qalkoxycarbonyl, 
N-(l^C)alkyIcarbamoyl, Nji-di-[(l-4C)alkyI]carbamoyl, (2-4C)alkanoyl, 
(2-4C)alkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 
N-(l-4C)alkylsulphamoyl, N^-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesuIphonylamino, or from a group of the formula : 

15 -X*-R 8 

wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
methyl, and R 8 is fluoro«(l-4C)alkyl, chloro-(l-4Qalkyl hydroxy-(l-4C)alkyl, 
(l-4Qalkoxy-(l^Qalkyl, cyano-(l-4C)alkyl, carboxy-(l -4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l^C)alkyl, 

20 N-(l^C)all^lcarbamoyl-(l-4Qalkyl, Nji-di-[(l-4C)aDcyl]carbamoyl-(l-4C)allcy], 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 
(ggg) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4Qalkynyl, 
25 X 2 is OCCR 6 ^, R 6 is hydrogen, and Q 3 is phenyl, and wherein Q 3 is optionally substituted by 1 
or 2 substituents selected from fluoro and cyano (for example Q 3 is selected from 2- 
fluorophenyl, 3-fluorophenyl, 2-cyanophenyl, 3-cyanophenyl, 2,5-difluorophenyl and 2,6- 
difluorophenyl); 

(hhh) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
30 hydrogen, 

G 2 is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
X 2 isS,and 
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Q 3 is selected from 2-thienyl, 3-thienyl, l,3-oxazol-4-yl, 3-isoxazolyl, 4-isoxazolyl, 

2- lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, lH-l,3,4-triazol-2-yl, l,2,5-thiadiazol-3-yl, 
U3-thiadiazol-4-yl,l,2,4-oxadiazol-3-yl, U,4-oxadiazol-2-yl, 3-lH-pyrazolyl, 2-pyridyl, 

3- pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-pyiazine and 8-quinolinyl, 

5 wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 
formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4C)alkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)al]qrlthio, (l-4Qalkylsulphinyl, 
(MQalkylsulphonyl, (l-4Qalkylamino, di-[(l^C)alkyl]amino, (l-4C)alkoxycaibohyl, 
10 N-(l-4Qalkylcarbamoyl, N,N-di-[(l^C)alkyl]carbamoyl, (2-4C)alkanoyl, 
(2-4Qalkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4Qalkanoylarnino, 
N-(MC)alkylsulphamoyl,N^-di-[(l-4C)alkyl)sulphamoyl, (MC)alkanesulphonylamino and 
N-(l-4C)altyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

-X*-R 8 

15 wherein X 4 is a direct bond or is selected from O and NOR 9 ), wherein R 9 is hydrogen or 

methyl, and R 8 is fluoro-(l-4Qalkyl, chloro-(l-4C)aIkyl hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alfcyl, amino-(l-4C)alky], 
(l-4Qalkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, ca*amoyl-(l-4C)alkyl, 
N-(l-4C)a]kylcarbamoyl-(l-4C)alkyl, N^-di-[(l-4C)alkyl]carbamoyl-(l-4C)alkyl, 

20 (2-4Qalkanoyl-(l-4C)alkylor(l-4C)alkoxycarbonyl-(l^Qalkyl; 

(iii) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, halogeno, (l-4Qalkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
X 2 is OCQR^, R 6 is, independently, hydrogen or methyl, and 
25 Q 3 is selected from 2-thienyl, 3-thienyl, 1 ,3-oxazol-4-yl, 3- isoxazolyl, 4-isoxazolyl, 

2- lH-imidazolyl, 5-lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, 3-lH-pyrazolyl, lH-l,2,4-triazoI- 

3- yl, U,5-thiadiazol-3.yl, l,2,3-thiadiazol-4-yl, U,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 
2- pyridyl, 3-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-pyrazine and lH-l,3,4-triazolyl-2-yl, 
and wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, 

30 selected from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, 
carboxy, formyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkeny], (2-4C)alkynyl, 
(MC)alkoxy, (2-4C)alkenyloxy, (2^C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, 
(MC)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (MQalkoxycarbonyl, 
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Ii-(l-4C)alkylcarbanioyl, N,N-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanbyI, 
(2-4C)alkanoyloxy, (2-4QaIkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 
H-(l-4C)alky]sulphamoy], NjN-di-[(l-4C)allcyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alky]-(l-4C)alkanesulphony]amino, or from a group of the formula : 

wherein X'is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
methyl, and R 8 is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l^C)alkylamino-(l-4Qalkyl, <fi-[(l-4C)alkyl]aimno-(l-4C)alkyl, caroamoyI-(l-4C)alkyl, 
10 N-(l-4C)alkyIcarbamoyl-(l-4C)alkyl, j^N-di-[(l-4C)allcyl]caibamoyHl^C)alkyl, 
(2^C)alkanoyl-(l^C)alkyl or (l-4C)alkoxycarbonyl-(l^C)allcyl; 
(iij) Q 2 is a group of the formula la as hereinbefore defined wherein O 1 , G s and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and 
15 (2-4C)alkynyl, 

X 2 is selected from S and OCCR 6 ^, R* is hydrogen, 

Q 3 is selected from 2-thienyl, 3-thienyl, l,3-oxazol-4-yl, 3- isoxazolyl, 4-isoxazolyl, 
2-lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,3,4-triazol-2-yl, 
l,2,5-thiadiazol-3-yl, l,2,3-thiadiazol-4-yl, l,2,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2- 
20 pyridyl,3-pyridyJ, 2-pyrimidinyl, 4-pyrimidinyl and 2-pyrazine, and 

wherein any NH group within Q 3 is substituted by a substituent selected from (l-4Qalkyl, 
(2-4C)alkenyl, (2^C)alkynyI, (2-4C)alkanoyl, (l-4C)alkoxycarbonyl, fonnyl, carbamoyl, 
sulphamoyl, N-(l-4C)alkylcarbamoyl, NJS-di-(l-4C)allqrlcaibamoy], (l-4C)alkylsulphonyl, 
hydroxy-(l-4C)alkyl, (l-4C)alkoxy-(MC)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl 
25 amino-(l-4C)alkyl, (l-4C)alkylamino-(l-4C)alkyl, di-[(l^Qalkyl]amino-(l^C)alkyl, 
caroamoyHl^C)alkyl,N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, 
NjN-di-Kl^QalkyllcarbamoyHMQalkyl, (2-4C)alkanoyl-(MC)alkyl and 
(MC)alkoxycarbonyl-(l-4C)alkyl, and wherein Q 3 optionally bears 1 substituent on a ring 
carbon atom selected from (l-4Qalkyl, amino, (l-4C)allqdamino and di-(l-4C)alkylamino; 
30 (kkk) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and 
(2-4C)alkynyl, 
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X 2 is selected from S and OCOR 6 )^ R 6 is, independently, hydrogen or methyl, and 
Q 3 is selected from l,2-benzisoxazol-3-yl, l,3-benzodioxol-4-yl, l,3-benzodioxol-5-yl, 
2-imidazo[l,2-a]pyridyl, 3-benzo[d]isoxazolyl and 8-quinolinyl, 
and wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, 
5 selected from halogeno, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, 
carboxy, formyl, carbamoyl, sulphamoyl, mercapto, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8Qalkynyl, (l-6Qalkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6Qalkylthio, 
(l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l-6Qalkylamino, di-[(l-6C)alkyl]amino, 
(l-6Qalkoxycarbooyl, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6Qalkyl]carbamoyl, 
10 (2^Qalkanoyl,(2^C)alkanoyloxy,(2^)allcanoylaniino, 
N-(l-6e)alkyl-(2-6C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 
IiN-di-[(l-6C)alkyl]sulphamoyl, (l^)alkanesmphonyIamino and 
N-(l^C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X*-R 8 

15 wherein X*is a direct bond or is selected from O and N(R*), wherein R 9 is hydrogen or 

(l-6C)alkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6Qalkoxy-(l-6C)alkyl, 

cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyI, 

diT[(l-6C)alkyl]amino-(l-6Qall!yl, carbamoyl-{l-6C)alkyl, 

N-(l-6^alkylcaroamoyl-(l^C)alkyI,^^ 
20 (2-6C)alkanoyl-(l-6C)alkyl or(l-6C)alkoxycarbonyl-(l-6Qalkyl; 

Oil) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 

hydrogen, 

G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
X 2 isS, 

25 Q 3 is selected from 2-lH-imidazolyl, 2-thiazolyl and 2-pyridyl; 

and Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected from 
fluoro, chloro, cyano, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, 
methoxycarbonyl, ethoxycarbonyl, foimyl, carbamoyl, mercapto, N-methylcaroamoyl, 
N-ethylcarbarooyl, N^-di-methylcarbamoyl, EN-di-ethylcarbamoyl, methylsulphonyl, 

to hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2- 

cyanoethyl, carboxymethyl, 2-carboxyethy), aminomethyl, 2-aminoethyl, methlyarninomethyl, 
2-(methlyamino)e%l, di-methylaminomethyl, 2-(dimethylamino)ethyl, 2-(diethylamino)ethyl, 
carbamoylmethyl, 2-carbamoylethyl, N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl 2-. 
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iN-methylcarbamoyl)ethyl, N,N-di-methy]carbamoylniethyl, N£-die*ylcarbamoylmethyl, 2- 
OiN-dimethylcaibamoylJethyl, acetylmethyl, methoxycarbonylmethyl and 2- 
methoxycarbonylethyl; 

(mmm)Q 2 is a group of the fonnula la as hereinbefore defined wherein G\ G 5 and G 7 are 
5 hydrogen, 

G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
X 2 isOCH 2> 

Q 3 is selected from 3- isoxazolyl, l,3-oxazol-4-yl, 4-thiazolyl, U,5-tniadiazol-3-yl, 
l,2,3-thiadiazol-4-yl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl, 
10 and Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, bromo, cyano, carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, 
ethynyl, acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, NjNI-diethylcarbamoyl, 
methylsulphonyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 
15 cyanomethyl, 2«yanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, 
methlyaminomethyl, 2-(methylamino)ethyl, di-methylaminomethyl, 2-(di-methyl a mino)ethyl, 
2-(di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(me%l)carbamoylmethyl, 
N-(emyl)carbamoylmemyl2-iNKmemyl)car^ 
N^He%lcarbamoylmemyl,2-(^^^ 
20 methoxycarbonylmethyl and 2-methoxycarbonylethyl; 

(nnn) Q 2 is a group of the fonnula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is chloro, 
X 2 isOCH 2 , 

25 Q 3 is selected from a 5 or 6-membered heteroaryl group containing at least 1 sp2 

hybridized nitrogen atom in the ortho position relative to X 2 , for example isoxazolyl, 1,3- 
oxazol-4-yl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, U,3-tluadiazoM-yl, 2-pyridyl and 2-pyrazinyl, 
and Q 3 optionally bears 1 or 2 substituents. which may be the same or different, selected from 
fluoro, chloro, bromo, cyano, hydroxy, carboxy, amino, methyl, ethyl, methoxy, ethoxy, 
30 ethynyl, acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 

N-methylcarbamoyl, N-ethylcarbamoyl, N^-di-methylcarbamoyl, l^N-di-ethylcarbamoyl, 
methylsulphonyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, 2-cyanoethyl, carboxymethyl, 2<arboxyethyI. aminomethyl, 2-aminoethyl, 
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methlyaminomethyl, 2-(methlyamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 
2-(di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(methyl)caibamoylmethyl, 
N-(ethyl)caibamoylmethyl 2- fN-methvl)carbamovl)ethvL NJj-di-methylcarfeamoylmethyK 
N^-di-ethylcarbamoylmethyl, 2-(N J N-di-methylcaibamoyl)ethyl, acetylmethyl, 
5 methoxycarbonylmethyl and 2-methoxycarbonylethyl; 

(ooo) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is chloro, 

X 2 isOCH 2 , 

10 Q 3 is selected from 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 4-thiazolyl, 1 ,2,5-thiadiazol-3-yl, 

1.2.3- thiadiazol-4-yl, 5-methylisoxazol-3-yl, l-methyl-lH-imidazol-5-yl and l,3-oxazol-4-yl; 
(ppp) Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 ischloro, 
15 X 2 isOCH 2 , 

Q 3 is phenyl optionally substituted by 1 or 2 substituents selected from fluoro and cyano (for 
example Q 3 is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-cyanophenyl, 3- 
cyanophenyl, 2,5-difluorophenyl and 2,6-dBfluorophenyl); 

(qqq) Q 2 is a group of the formula lb as hereinbefore defined wherein G 1 , G 3 , G 6 and G 7 are 
20 hydrogen, 

G 4 is selected from hydrogen, halogeno, cyano, hydroxy, amino, (l-4C)alkyl, (2- 
4C)alkenyl, (2-4Qalkynyl, (l-4C)alkylamino and di-[(l-4C)alkyl]amino, 

X 3 is selected from SO2, CO and C(R 7 >2, wherein each R 7 is, independently, hydrogen 
or (l-4C)alkyl, and Q 4 is selected from phenyl, l,3-oxazol-2-yl, l,3-oxazol-4-yl, 3-, 4- or 5- 
25 isoxazolyl, 2-imidazolyl, 4-imidazolyl, 2-, 3-or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 

1.2.4- triazol-3-yl, 2-thienyl, 3-thienyl, l,3-thiazol-2-yl, l,3-thiazol-4-yl, 3-, 4- or 5- 
isothiazolyl, l,2,3-thiadiazol-4-yl and l,2,5-thiadiazol-3-yl , and wherein Q 4 optionally bears 
1 or 2 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, formyl, carbamoyl, 

30 mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2^C)alkynyl, (l-4C)alkoxy, (2-4C)alkenyloxy, 
(2-4C)alkynyloxy, (l-4C)alkylthio, (l-4C)alkylsulphinyl, (l-4C)alkylsu!phonyl, 
(l-4C)alkylamino, di-[(l^C)alkyl]amino, (l-4C)alkoxycarbonyl, N-(l-4C)alkylcarbamoyl, 
NJ5-di-[(MC)alkyl]carbamoyl, (2-4C)alkanoyl, (2-4C)alkanoyIoxy, (2-4C)alkanoylamino, 
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N-(l-4C)alkyl-(2-4C)alkanoyl^ 

I^N-di-[(l-4C)aIkyl]sulphamoyl, (MQalkanesulphonylamino and 
N-(l^C)alkyHl^)alkanesulphonylamino, or from a group of the formula : 

-X^R 8 

5 wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 

methyl, and R 8 is fluoro-(l-4C)alkyl, chloro-(l-4Qalkyl hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4G)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)alkylamino-(l-4C)alkyl, <fi.[(l^C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l^C)alkyl, 
NKl^C)alkylcarbamoyl-(l^ 
10 (2-4C)alkanoyl-(l-4C)alkyl or (l^C)alkoxycarbonyl-(l-4C)alkyl; 

(irr) Q 2 is a group of the formula lb as hereinbefore defined wherein G\ G 3 , G 4 , G 6 and G 7 
are hydrogen, 

X 3 is C(R 7 >2, wherein each R 7 is, independently, hydrogen or methyl, and Q 4 is 
selected from phenyl, l,3-oxazol-2-yl, 13-oxazol-4-yl, 3-isoxazolyl, 2-pyridyl, 3-pyridyl and 

15 4-thiazolyl and wherein Q 4 optionally bears 1 or 2 substituents selected from fluoro, chloro, 
cyano, carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, formyl, 
mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, 
N-ethylcarbamoyl, N^-di-methylcarbamoyl, N^-di-ethylcarbamoyl, methylsulphonyl, 
hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2- 

20 cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 
2-(methlyamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 2- 
(di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(methyl)carbamoylmethyl, 
N-ethylcarbamoylmethyl 2- (N-methvlcaibamoyl)ethyL N>N-dimethyIcaibamoylmethyl, 
N,N-diethylcarbamoylmethyl, 2-(N,N-dimethylcarbamoyl)ethyl, acetylmethyl, 

25 methoxycarbonylmethyl and 2-methoxycarbonylethyl; 

(sss) Q 2 is a group of the formula lb as hereinbefore defined wherein G\ G 3 , G 4 , G 6 and G 7 
are hydrogen, 

X 3 is CH 2 and Q 4 is selected from phenyl, 2-fIuorophenyl, 2-chlorophenyl, 2-methoxyphenyl, 
2-cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-di-fluorophenyl, 2-pyridyl, 3-pyridyl 
30 and 4-thiazolyl, 

(ttt) Q 2 is a group of the formula Id as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 
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G 4 is selected from hydrogen, halogeno, cyano, hydroxy, amino, (l-4C)alkyl, (2- 
4C)alkenyl > (2-4C)alkynyl, (l-4C)alkylamino and di-[(l-4C)alkyl]amino, 

X 3 is selected from SO2, CO and C(R 7 )2, wherein each R 7 is, independendy, hydrogen 
or (l-4C)alkyl, and Q 4 is selected from phenyl, l,3-oxazol-2-yl, l,3-oxazol-4-yl, 3-, 4- or 5- 
5 isoxazolyl, 2-imidazolyl, 4-imidazolyl, 2-, 3 -or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 

l,2,4-triazol-3-yl, 2-thienyl, 3-thienyl, 2-(l,3-thiazolyl), 4-(13-thiazolyl), 2-(U-thiazolyl), 3- 
f 4- or 5-isothiazolyl, l,2,3-thiadiazol-4-yl and l,2,5-thiadiazol-3-yl , and wherein Q 4 
optionally bears 1 or 2 substituents, which may be the same or different, selected from 
halogeno, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, formyl, 

10 carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4Qalkoxy, 
(2-4Qalkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4Qalkylsulphinyl, 
(l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N^MQalkylcarbamoyl, N^i^-[(MC)alkyl]carbamoyl, (2^C)alkanoyU 
(2-4C)alkanoyloxy, (2-4C)a]kanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 

15 N-(l-4C)alkylsulphamoyU N,N-di-[(l-4C)alkyl]suIphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyHl-4C)alkanesulphonylamino, or from a group of the formula : 

wherein X 4 is a direct bond or is selected fronxO and NCR 9 ), wherein R 9 is hydrogen or 
methyl, and R 8 is fluoro-(l-4C)alkyl, chloro-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
20 (l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, caiboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
(l-4C)aIkylamino-(l^C)alkyl, di-ICl^QalkylJamino-Cl^Qalkyl, carbamoyI-(l-4C)alkyl, 
N-(l^C)alkylcarbamoyMl^C)al^ ■ 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl; 

(uuu) Q 2 is a group of the formula Id as hereinbefore defined wherein G 1 , G 4 , G 6 and G 7 are 
25 hydrogen, 

X 3 is C(R 7 >2, wherein each R 7 is, independently, hydrogen or methyl, and Q 4 is 
selected from phenyl, l,3-oxazol-2-yl, l,3-oxazol-4-yl, 3-isoxazolyl, 2-pyridyI and4- 
thiazolyl and wherein Q 4 optionally bears 1 or 2 substituents selected from fluoro, chloro, 
carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, formyl, mercapto, acetyl, 
30 methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, 
N^-dimethylcarbamoyl, N,N-diethylcarbamoyl, methylsulphonyl, hydroxymethyl, 2- 
hydroxyethyl, methoxymethyl, 2-methoxyethyI, cyanomethyl, 2-cyanoethyl, carboxymethyl, 2- 
carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
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di-methylaminomethyl, 2-(di-methylamino)ethyl, 2^diethylamino)ethyl, carbamoylmethyl, 2- 
carbamoylethyl, N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl 2 % 
IN-methy]carbamoyl)ethyl, Nji-dimethylcarbamoylmethyl, NJi-di-ethylcarbamoylmethyl, 2- 
(£LN-dimethylcarbamoyl)ethyl, acetylmethyl, methoxycarbonylmethyl and 2- 
5 methoxycarbonylethyl; 

(vw) Q 2 is a group of the formula Id as hereinbefore defined wherein G 1 , G 4 , G 6 and G 7 are 
hydrogen, 

X 3 is CH 2 and Q 4 is phenyl optionally substituted by fluorine or chloxine, for example 
3-fluoiophenyl; 

10 (www) Q 2 is selected from a group of the formula la, formula lb or formula Id as hereinbefore 
defined; 

(xxx) Q 5 is 5 or 6 membered heterocyclyl ring linked to Q 3 or Q 4 by a ring nitrogen, and 
wherein Q 5 is optionally substituted by 1 or 2 substituents selected from fluoro, chloro, 
bromo, hydroxy, (l-4C)alkyl, (MQalkoxy, amino, (l-4C)alkylamino and 
15 di-[(MQalkyl]amino; 

(yyy) Q 5 is selected from pyrrolidin-l-yl, piperidino, morpholino and tetrahydro-4H-l > 4- 
thiazin-4-yl;and 

(zzz) Q ! Z is selected from tetrahydrofuran-2-yImethoxy, 2-tetrahydrofuran-2-ylethoxy, 3- 
tetrahydrofiiran-2-ylpropoxy, tetrahydroforan-3-ylmethoxy, 2-tetrahydrofuran-3-ylethoxy, 3- 
20 tettahydrofiiran-3-ylpropoxy, tetrahydropyran-2-ylmethoxy, 2-tetrahydropyran-2-ylethoxy, 3- 
tetrahydropyran-2-ylpropoxy, tetrahydropyran-3-ylmethoxy, 2-tetrahydropyran-3-ylethoxy, 3< 
tetrahydropyran-3-ylpropoxy, tetrahydropyran-4-ylmethoxy, 2-tetrahydropyran^yIethoxy, 3- 
tetrahydropyran-4-ylpropoxy, moiphoHn-2-ylmethoxy, 2-morpholin-2-ylethoxy, 3-morpholin- 
2-ylpropoxy, morpholin-3-ylmethoxy, 2-morpholin-3-ylethoxy, 3-morpholin-3-ylpropoxy, 
25 moipholinomethoxy,2-morpholinoethoxyand3-morpholinopropoxy. 

A particular embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein: 

the Q'-Z- group is selected from cyclopentyloxy, cyclohexyloxy, 
tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetrahydropyran-4-yloxy, 
30 tetrahydtotMopynm-3-yloxy, ^ 

l,l-dioxotetrahydrothiopyran-3-yloxy, l,l-dioxotetrahydrothiopyran-4-yloxy, 
l-oxotetrahydrothiopyran-3-yloxy, l-oxotetrahydrothiopyran-4-yloxy, 
tetrahydrothien-3-yloxy, U^oxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, 
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pyrrolidin-3-yloxy, pyrrohdin-2-yloxy, piperidin-3-yloxy, piperidin-t-yloxy; 
homopiperidin-3-yloxy, homopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein any azetidinyl, pym>lidinyl, piperidinyl or homopiperidinyl group within 
the Q'-Z- group is optionally N- substituted by a substituent T 1 selected from (l-4C)alkyl, 
5 (2^Qalkenyl,(2^)al]c^ 
N-(l-4C)alkylcarbamoyl, N,N-di-(14Qalkylcarbamoyl and (l-4C)alkylsulphonyl, 

and wherein adjacent carbon atoms in any (2-4C)attylene chain within the N. 
substituent T 1 are optionally separated by the insertion into the chain of a group selected from 
O.NHandCO, 

10 mdw herem any OT 2 or CH 3 group withm^^ 

each said CH 2 or CH 3 group a substituent selected from hydroxy, amino, methylamino, 
di-methylamino, ethylamino, diethylamino, carbamoyl, N-methylcarbamoyl, 
EN-dimethylcarbamoyl, acetyl, methoxycarbonyl and ethoxycarbonyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 

15 substituents; 

R 1 is hydrogen; 

Q 2 is selected from a group of formula la, lb and Id 



la 





lb 




20 



Id 



wherein G 2 and G 3 are hydrogen, 

G 1 is selected from hydrogen, fluoro, chloro, bromo, cyano, (l-4C)alkyl and 
(2-3Qalkynyl, 
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G 4 is selected from hydrogen, fluoro, chloro, bromo, cyano, (l-4C)alkyl and (2- 
3C)ethynyl, 

X 2 is selected from O, S, NH, N(CH 3 ), OCH 2 , CO and NHCH 2> 
and Q 3 is a group selected from phenyl, 2-fiiryl, 2- or 3~thienyl, 2-,4- or 5-oxazolyl, 
5 3-,4-or5-isoxazoly], 2-,4-or 5-lH-imidazolyl, 2-,4-or 5-thiazolyl, 3- or 

4-(lH-l,2,4-triazolyl), 3- or 5-(l,2,5-thiadiazolyl), 2- 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 
13-benzodioxol-4-yl, l,3-benzodioxol-5-yl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolinyI, 1-, 3-, 4-, 5-, 
6-, 7- or 8-isoquinolinyl and 2-, 3-, 4-, 5-, 6-, 7- or 8-quinazolinyl, which group is optionally 
substituted with one or two substituents, which may be the same or different, selected from 
10 nitre, fluoro, chloro, bromo, (l-4C)alkyl, trifluoromethyl, (l-4C)alkoxy, (2-3C)alkynyl and 
cyano, 

or X 2 is CO and Q 3 is a group selected from pynolidin-lyl, piperidino, 
homopiperidino, morpholino, piperazin-l-yl, homopiperazin-l-yl, decahydioquinolin-l-yl, 
and decahydroisoquinolin-2-yl, which group optionally bears 1 or 2 substituents which may be 
15 the same or different selected from fluoro, chloro, bromo, cyano, hydroxy and (l-4C)alkyl, 
and any heterocyclyl group represented by Q 3 optionally bears 1 or 2 oxo substituents, 
X 3 is selected from S0 2 and CH 2 , 

Q 4 is a group selected from phenyl, phenyl, 2-fiiryl, 3-furyl, 2-(13-oxazoly]), 4-(l,3- 
oxazolyl), 3-, 4- or 5-isoxazolyl, 2-imidazolyl, 4-imidazolyl, 2-, 3-or 4-pyridyl, 2-, 4- or 5- 

20 pyrimidinyl, l,2,4-triazol-3-yI, 2-thienyl, 3-thienyl, 2-(l,3-thiazolyl), 4-(l,3-thiazolyl), 3-, 4- 
or 5- isothiazolyl and l,2,5-thiadiazol-3-yl group which group optionally bears 1 or 2 
substituents, which may be the same or different, with one or two substituents which may be 
the same or different selected from nitro, fluoro, chloro, bromo, cyano, (l-4C)alkyI, (1- 
4C)alkoxy, trifluoromethyl and (2-3C)alkynyl; 

25 or a pharmaceutical^ acceptable salt thereof. 

A further embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein: 

the Q*-Z- group is selected from cyclopentyloxy, 

l-methylazetidin-3-y]oxy,l-isopropylazetidin-3-yloxy, tetrahydrothien-3-yloxy, . 
30 l-oxotetrahydrothien-3-yloxy, l,l-dioxotetrahydrothien-3-yloxy, tetrahydrofuran-3-yloxy, 
l-methylpyrrolidin-3-yloxy, tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, 
l-oxotetrahydrothiopyran-4-yloxy, l.l-dioxotetrahydrothiopyran-4-yloxy, piperidin-4-yloxy, 
l-methylpiperidin-4-yloxy, l-ethylpiperidin-4-yloxy, l-piopylpiperidin-4-yloxy, 
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l-(2-methoxyethyl)piperidin-4-yloxy, l-acetylpiperidin-4-yloxy, 

l-acetylmethylpiperidin-4-yloxy, l-allylpiperidin-4-yloxy, M2-propynyl)piperidin-4-yloxy, 
l-methoxycarbonylmethylpiperidin-4-yloxy, l^arbamoylmethyipiperidin-4-yloxy and 
l-methanesulphonylpiperidin-4-yloxy; 
5 R 1 is hydrogen; 

Q 2 is selected from a group of formula la, lb and Id 




la lb 

Id 

10 

wherein G 2 and G 3 are hydrogen, 

G 1 is selected from hydrogen, fluoro, chloro, bromo, cyano, methyl and ethynyl, 
G 4 is selected from hydrogen, fluoro, chloro, bromo, cyano, and methyl, 
X 2 is selected from O, S, NH, OCH 2 , SCH 2 and NHCH 2 , 
15 and Q 3 is a group selected from phenyl, 2-lH-imidazolyl, 4-(l,3-thiazolyl), 2-thienyl, 

3-(l,2,5-thiadiazolyl), 3-isoxazolyl 2-, 3- or4-pyridyl, 2-pyrimidinyl, l,3-benzodioxol-5-yl 
and 8-quinolinyl, which group is optionally substituted with one or two substituents selected 
from fluoro, chloro, bromo, nitro, trifluoromethyl, methyl, methoxy, ethynyl and cyano, 
or X 2 is CO and Q 3 is a group selected from piperidino, homopiperidino, 
20 decahydroquinolin-l-yl, and decahydrpisoquinolin-2-yl, which group optionally bears 1 or 2 
substituents selected from fluoro, chloro, bromo, cyano, hydroxy and methyl, 
and wherein any heterocyclyl group represented by Q 3 optionally bears 1 or 2 oxo 
substituents, 

X 3 is selected from SQ 2 and CH 2 , 
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Q 4 is selected from phenyl and 2-pyridyl which optionally bears 1 or 2 substituents, 
which may be the same or different, selected fluoro, chloro, bromo, nitro, trifluoromethyl, 
methyl, methoxy, ethynyl and cyano; 

or a phannaceutically acceptable salt thereof. 
5 A further embodiment of the present invention is a quinazoline derivative of the 

Formula I wherein: 

the Q*-Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
l-methylpyrrolidin-3-yloxy, pynolidin-3-yloxy, tetrahydropyran-4-yloxy, piperidin-4-yloxy, 
l-methylpiperidin-4-yloxy, l-ethylpiperidin-4-yloxy, l-{2-methoxyethyl)piperidin-4-yloxy, 
10 l-acetylpiperidin-4-yloxy, l-acetylmethylpiperidin-4-yloxy, l-allylpiperidin-4-yloxy, 
l-(2-propynyl)piperidin-4-yloxy, l-methoxycarbonylmethylpiperidin-4-yloxy, 
l-caibamoyImethylpiperidin-4-yloxy and l-methanesulphonylpiperidin-4-yloxy; 

R 1 is hydrogen; 



Q 2 is a group of the formula la 



15 




la 



20 



wherein G 1 and G 2 are each independently selected from hydrogen, fluoro and chloro, 
X 2 is selected from O, S, OCH 2 , NH, N(CH 3 ), CO and NHCH 2 , and Q 3 is selected from 
phenyl, 2-thienyl, 2-lH-imidazolyl, 3-isoxazolyl, 4-thiazolyl, 3-(l,2,5-thiadiazolyl), 2-pyridyl, 
3-pyridyl, 4-pyridyl and 8^quinolinyl, which is optionally substituted by 1 or 2 substituents 
25 selected from fluoro, chloro, methyl, methoxy, nitro and cyano; 
or a phannaceutically acceptable salt thereof. 
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Suitable values for the group -X 2 -Q 3 in this embodiment include, for example 
phenoxy, 3-fIuorophenoxy, 2,3-difluorophenoxy, phenylthio, 2-fluorobenzyloxy, 2- 
chlorobenzyloxy, 2-cyanobenzyloxy, 3-fluorobenzyloxy, 3-fluorobenzyloxy, 3- 
methylbenzyloxy, 4-fluorobenzyIoxy, 2-methoxybenzyloxy, 2,6-difluorobenzyloxy, 2,6- 
5 dichlorobenzyloxy, 2, 5-dimethyIbenzyloxy, 4-methyl-2-nitrobenzyloxy, 3- 
flubrophenylaminomethyl, 5-chloro-2-thienyl, 2-thienylcarbonyl, l-methyl-2-lH- 
imidazolyloxy, l-memyl-2-lH-imidazolylmethoxy, 5-methyI-3-isoxazolyImethoxy, 2-methyl- 
4-thiazolylmethoxy, l,2,5-thiadiazol-3-ylmethoxy, 2-pyridyloxy, 3-pyridyloxy, 2- 
pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, 6-cMoro-3-pyridylmethoxy, 2- 
10 pyridylmethylamino, 2-pyridyl(methyl)amino, 2-pyridyl(memyl)amino, 2-pyrimidinyloxy and 
8-quinolinylthio. 

A further embodiment of the present invention is a quinazohne derivative of the 
Formula I wherein: 

the Q^Z- group is selected from piperidin-4-yloxy, l-methylpiperidin-4-yloxy, 
15 l-ethylpiperidin-4-yloxy, l-(2-methoxyethyl)piperidin-4-yloxy, 1-acetylpiperidin^-yloxy, 
l-acetylmethylpiperidin-4-yloxy, l-allylpiperidin-4-yloxy, l-(2-propynyl)piperidin^-yloxy, 
l-methoxycarbonylmethylpiperidin-4-yloxy, l-carbamoylmethylpiperidin-4-yloxy and 
l-methanesulphonyIpipendin-4-yloxy; 
R 1 is hydrogen; 
20 Q 2 is a group of the formula la 




la 

wherein G 1 and G 2 are each independently selected from hydrogen and chloro, 
X 2 is selected from O, S and OCH 2 , and Q 3 is selected from phenyl, 2-thienyl, 2-1H- 
25 imidazolyl, 3-isoxazolyl, 4-thiazolyl, 3-(U,5-thiadiazolyl), 2-pyridyl, 3-pyridyl, 4-pyridyl and 
8-quinolinyI, which is optionally substituted by 1 or 2 subsutuents selected from fluoro, 
chloro, methyl, methoxy, nitro and cyano; 
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or a pharmaceutically acceptable salt thereof. 

Suitable values for the group -X 2 -Q 3 in this embodiment include, for example 
phenoxy, 3-fluorophenoxy, 23-difluorophenoxy, phenylthio, 2-fluorobenzyloxy, 2- 
chlorobenzyloxy, 2-cyanobenzyloxy, 3-fluorobenzyloxy, 3-fluorobenzyloxy, 3- 
5 methylbenzyloxy, 4-fluorobenzyloxy, 2-methoxybenzyloxy, 2,6-difluorobenzyloxy, 2,6- 
dichlorobenzyloxy, 2, 5-dimethylbenzyloxy, 4-methyl-2-nitrobenzyloxy, 5-chloro-2- 
thienylmethoxy, l-methyl-2-lH-imidazolyloxy, l-methyl-2-lH-imidazolylmethoxy, 5-methyl- 
3-isoxazolylmethoxy, 2-methyl-4-thiazolylmethoxy, l,2,5-tffla<fiazol-3-ylmethoxy, 2- 
pyridyloxy, 3-pyridyloxy, 2-pyridylmethoxy, 3-pyridylmethoxy, 4-pyridylmethoxy, 6-chloro- 
10 3-pyri<rylmemoxy,2-pyrimidmyloxyand8-qumolmyl^ 

A further embodiment of the present invention is a quinazoline derivative of the 
Formula I wherein 

the Q J -Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, l.l-dioxotetrahydrothiopyran-4-yloxy, 
15 l-oxotetrahydrothiopyran-4-yloxy,teti^y(lrothien-3-yloxy, 

14-dioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, pyrrolidin-3-yloxy, 
pyrrolidin-2-yloxy, piperidin-3-yloxy, piperidin-4-yloxy, homopiperidin-3-yIoxy, 
homopiperidin-4-yIoxy and azetidin-3-yloxy, 

and wherein the azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
20 the Q'-Z- group is optionally N- substituted by a substituent selected from methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, iso-butyl, tot-butyl, aUyl, 2-propynyl, acetyl, propionyl, . 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, te&butoxycarbonyl, methylsulphonyl, 
ethylsulphonyl, 2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
£tN-di-methylcarbamoylmethyl, 2-carbamoylethyl, 2-(N-methylcarbamoyl)ethyl, 
25 2-(NJ5-di-methylcarbamoyl)ethyl, acetylmethyl, 2-acetyIethyl, methoxycarbonylmethyl and 
2-methoxycarbonylethyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 
substituents; 

R 1 is hydrogen; 
30 Q 2 is a group of the formula la 
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la 

wherein G 1 and G 2 each independently is selected from hydrogen, fluoro, chloro, bromo, 
methyl and ethynyl, 

X 2 is CO and Q 3 is selected from pynolidin-lyl, piperidino, homopiperidino, moipholino, 
5 piperazin-l-y], homopiperazin-l-yl, decahydroquinolin-l-yl and decahydroisoquinolin-2-yl, 
and wherein Q 3 optionally bears 1 or 2 substituents selected from fluoro, chloro, 
bromo, cyano, hydroxy, amino, methyl, ethyl, methylamino and di-methylamino, 

and wherein Q 3 optionally bears 1 or 2 oxo substituents; 
or a pharmaceutical^ acceptable salt thereof . 

0 A further embodiment of the present invention is a quinazoline derivative of the 

Formula I wherein 

the Q*-Z- group is l-methylpiperidin-4-yl-oxy, 
R 1 is hydrogen; 
Q 2 is a group of the formula la 




H 



la 

wherein G 1 and G 2 each independently is selected from hydrogen, chloro and ethynyl, 
X 2 is CO and Q 3 is selected from piperidino, homopiperidino, decahydroquinolin-l-yl and 
decahydroisoquinolin-2-yI, which is optionally substituted by methyl, 
20 and wherein Q 3 optionally bears 1 or 2 oxo substituents; 
or a pharmaceutical^ acceptable salt thereof. 
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Suitable values for Q 2 in this embodiment include for example 
3-chloro^(homopiperidin-l-ylcarbonyl)phenyl, 
3^hloro^(decahydroquinolin-l-ylcarbonyl)phenyl, 
3^hloio^(decahydh:oisoquinolin-l-ylcarbony])phenyl > 
5 3^:hloro-4-((3-methylpiperidin-l-yl)carbonyl)phenyl, 
3^hloro-4-((4-methylpiperidin-l-yl)carbonyl)phenyl, 
3^thynyl-4-(decahydroquinolin-l-ylcarbonyl)phenyl and 
3^thynyl^(decahydroquinolin-l-ylcaibonyl)phenyL 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
10 wherein: 

the Q*-Z- group is l-methylpiperidin-4-yI, 

R 1 is hydrogen; 

Q 2 is a group of the formula lb 




lb 

15 wherein G 1 and G 3 are hydrogen, 

G 4 is selected from fluoro, chloro, bromo, cyano and methyl 
X 3 is selected from CH 2 and SO2, and Q 4 is phenyl or 2-pyridyl optionally 
bearing one substituent selected from fluoro, chloro and bromo; 
or a pharmaceutically acceptable salt thereof. 
20 Suitable values for Q 2 is this embodiment include, for example 

l-benzenesulphonylindol-5-yl, l-benzylindol-5-yl, l-(3-fluorobenzyl)indol-5-yl and 
l-(2-pyridyImethy])indol-5-yl. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

25 the Q*-Z- group is l-methylpiperidin-4-yl, 

R 1 is hydrogen; 
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Q 2 is a group of the formula Id 
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la 




Id 



5 wherein G 1 is hydrogen, 

G 4 is selected from fluoro, chloro, bromo, cyano and methyl 

X 3 is selected from CH 2 and S0 2 , and Q 4 is selected from phenyl and 2-pyridy] 
optionally bearing one substituent selected from fluoro, chloro and bromo; 
or a phannaceutically acceptable salt thereof. 
10 Suitable values for Q 2 is this embodiment include, for example 

l-(2-pyridylmethyl)indazol-5-yl and l-(3-fluorobenzyl)indazol-5-yl. 

A fiirther embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

ZisO; 

15 Q 1 is selected from a 5 or 6 membered heterocyclyl ring containing at least 1 nitrogen, 

atom, said ring being linked to Z by a carbon atom, 

and wherein any NH group within a heterocyclyl group optionally bears a substituent selected 
from (MQalkyl, (2^C)alkenyl, (2-4C)alkynyl, formyl, (2-4C)alkanoyl, 
(l-4Qalkoxycarbonyl, carbamoyl, N-(l-4C)alkylcarbamoyl, itN-di-(l^C)alkylcarbamoyl, 
20 N-(MC)alkylsulphamoyl, N^di-(l-4C)alkylsulphamoyl and (l-4C)alkylsulphonyl, 
or from a group of the formula : 

-X'-R 4 

wherein X 1 is a direct bond and R 4 is ha!ogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-6C)aUcyl, amino-(l-4C)allcyl, 
25 (l-4Qalkylamino-(l-4Qalkyl, di-[(l-4C)alkyl]amino-(l-4C)a]kyl, carbamoy]-(l-4C)alkyl, 
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N-(l-4C)alkylcarbamoyKl-4Qalky], N^-di-[(l^alkyl]caibamoyl-(l-4C)alkyl, 
(2-4Qalkanoyl-(l-4C)alkyl or (l^OalkoxycaibonyHMQalkyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
substituents; 
5 R 1 is hydrogen; 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
X 2 is selected from S and OCOR 6 ^, R 6 is hydrogen or (l-4C)alkyl; 
10 Q 3 is selected from 3-isoxazolyl, 4-isoxazolyl, 2-lH-imidazolyl 5-lH-imidazolyl, 

2-thiazolyl, 4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-U,4-triazol-3-yl, l,2,5-thiadiazol-3-yl, 
l,2,34hiadiazol-4-yl, l,2,4-oxadiazol-3-yl, 13,4-oxadiazol-2-yl, 2-pyridyl, 3-pyridyl, 2- 
pyrazinyl and phenyl, and 

wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
15 from fluoro, chloro, trifluoromethyl, difluoromethlyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl, formyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkynyl, (l-4Qalkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4Qalkylsulphinyl, 
(l-4Qalkylsulphonyl, (l^Qalkylamino, di-[(l-4Qalkyl]amino, (l^C)alkoxycarbonyl, 
N-(l-4C)alkylcarbamoyl, N^i-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, 
20 (2-4Qalkanoyloxy, (2-4C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 

N-(l-4C)alkylsulphamoyl, N^-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l-4C)alkyI-(l-4C)alkanesulphonylamino, or from a group of the formula : 

-X^R 8 

wherein X 4 is a direct bond or is selected from O and N(R 9 ), wherein R 9 is hydrogen or 
25 methyl, and R 8 is fluoro-(l-4C)alkyl, chloro-(l-4C)aDcyl hydroxy-(l^C)alkyl, 

(l-4C)alkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 

(l-4QaIkylamino-(l-4C)alkyl, di-[(MC)alkyl]amino-(l-4C)alkyl, caibamoyl-(l-4C)alkyl, 

N^l^C)alkylcarbamoyHl^C)alkyl,N,N-ch-[(MC)^ 

(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4Qalkyl; 
30 or a pharmaceutical^ acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 

wherein: 
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Z is O; 

Q 1 is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl and 
tetrahydropyran-4-yl, 

and wherein Q 1 optionally bears an oxo substituent; 
5 R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G l , G 6 and G 7 are 
hydrogen, 

G 2 is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4Qalkynyl, 

X 2 is selected from S and OCEfc, 
10 Q 3 is selected from 3-isoxazolyl, 4-isoxazolyl, 2-lH-imidazolyl, 5-lH-imidazolyl, 

2-thiazolyl, 4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,2,4-triazol-3-yl, l,2,5-thiadiazol-3-yl, 
U>thiadiazol-3-yl, l,2,4-oxadiazol-3-yl, 13,4-oxadiazol-2-yl, 2-pyridyl, 3-pyridyl, 2- 
pyrazinyl and phenyl, and 

wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
15 from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 
formyl, carbamoyl, mercapto, (l-tC)alkyl, (2-4Qalkenyl, (2-4C)alkynyl, (l-4Qalkoxy, 
(2-4C)alkenyloxy, (2-4C)alkynyloxy, (l-4Qalkylthio, (MQalkylsulphinyl, 
(l-4C)alkylsulphonyl, (l-4C)alkylamino, di-[(l^C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(MC)alkylcarbamoyl, N^i-di-[(l-4C)alkyl]carbamoyl, (2-4C)alkanoyl, 
20 (2-4Qalkanoyloxy, (2^C)alkanoylamino, N-(l-4C)alkyl-(2-4C)alkanoylamino, 

N-(l-4Qalkyl S ulphamoyl, N,N-di-[(MC)alkyl]sulphamoyl, (l^Qalkanesulphonylamino and 
N-(l-4C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

-X 4 -* 8 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
25 methyl, and R 8 is fluoro-(l-4C)alkyl, chIoro-(l^C)alky] hydroxy-(l-4Qalkyl, 

(l-4C)alkoxy-{l^Qalkyl, cyano-(l-4C)alxyl,carboxy-(l^C)alkyl, anrino-(l-4C)alkyl, 
(MC)alkylarnino-(l-4C)alkyl, di-[(l^C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(MC)alkylcarbainoyl-(l-4C)alkyl, hlN-di-lCl^alkyllcarbamoyl-d^Oalkyl, 
(2-4QaIkanoyl-(l-4C)alkyl or (l^C)alkoxycarbonyl-(l^C)alkyl; 
30 or a pharmaceutical^ acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 
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ZisO; 

Q 1 is selected from tetrahydroruran-3-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl, 
pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, and 

wherein any NH group within a heterocyclyl group in Q' optionally bears a substituent 
5 selected from (l-4C)alkyl, (2-4Qalkenyl, (2-4C)alkanoyl, carbamoyl, 
N-(l-4C)al]cylcarbamoyl andEN-di-(l-4C)alkylcarbamoyl, or from a group of the formula- 

-X'-R 4 

wherein X 1 is a direct bond and R 4 is haIogeno-(l-4C)alkyl, hydroxy-(l^C)alkyl, . 
(l-4Qalkoxy-(l^Qallcyl, cyano-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
10 ^QaKylcarb^^ 
(2^C)alkanoyl-(l-4C)alky], 

and wherein any heterocyclyl group within the Q '-z_ ^ optionaI]y ^ j or2oxo 
substituentsr 

R 1 is hydrogen; and 

15 Q^S^Poftteformulalaasl^^ 
hydrogen, 

G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl 
X 2 isS, 

Q 3 is selected from 2-lH-imidazolyl, 2-thiazolyl and 2- pyridyl; 

20 and Q 3 °Ptionallyt^lor2subs^ 

fluoro, chloro, cyano, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl 
formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl 
N-ethylcarbamoyl, N^-dimethylcarbarnoyl, N,N-diethylcarbamoyl, methylsulphonyl ' 
hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl 2- 

25 cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, methylaminomethyl 
^(methylanu^ethyl, dimethylaminomethyl, ^-(dimethylamino^thyl, 2-(«ylarnino)ethyl 
carbamoylmethyl, 2-carbamoylethyl, N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl 2-' 
^emylca^^^ 

2-Qihf-dimethylcarbamoyl)ethyl, acetylmethyl, methoxycarbonylmethyl and 2- 
30 methoxycarbonylethyl; 

or a pharmaceutically acceptable salt thereof. 
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A farther embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

ZisO; 

Q 1 is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl, tetrahydropyran^-yl, 
5 pyrrolidin-3-yl, piperidin-2-y], piperidin-3-yl and piperidin-4-yi and wherein any NH group 
within a heterocyclyl group in Q 1 optionally bears a substituent selected from (l-4C)alkyl, 
(2-4Qalkenyl, (2-4C)alkanoyl, carbamoyl, H-(l-4C)alkylcarbamoyl, 
, iLM-di-(l-4C)alkylcarbamoyl, or from a group of the formula : 

10 wherein X 1 is a direct bond , and R 4 is halogeno-(l-4C)alky], hydroxy-(l-4C)alkyl, . 
(l-4Qalkoxy-(l-4Qalkyl, cyano-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N^-di-Kl-^JalkylJcarbamoyl-Cl^alkyl or 
(2-4Qalkanoyl-(l -4C)alkyl , 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
IS substituents; 

R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
20 X 2 isOCH 2 , 

Q 3 is phenyl which optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, 
amino, carboxy, carbamoyl methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, methoxycarbonyl', 
ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, N^-dunethylcarbamoyl,' 
25 N J N^ethylcarbamoyl,methylsulphonyl,hydroxymethy], 

2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 
2-carboxyethyl, aminomethyl, 2-aminoethy], methlyaminomethyl, 2-(methlyainino)ethyl, 
mmemylaminomethyl, 2-(mmemylamino)ethyl, 2<m-emylamino)ethy], carbamoylmethyl, 2- 
carbamoylethyl, N-(methyl)carbamoylmethyl, N-ethylcarbamoylmethyl 
30 2-m-methylcarbamoyl)ethyl, N^-dimethylcarbamoylmethyl, N,N-diethylcarbamoylmethyl, 
2-(N^-dimethylcarbamoyl)ethyl, acetylmethyl, methoxycarbonylmethyl and 2- 
methoxycarbonylethyl; 
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or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

ZisO; 

5 Q 1 is selected from tetrahydrofuran-3-yl, tetrahydropyran-3-yl, tetrahydropyran-4-yl, 

pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 

wherein any NH group within a heterocyclyl group in Q 1 optionally bears a substituent 
selected from (l-4C)alkyl, (2-4C)alkenyl, (2-4C)alkanoyl, carbamoyl, N- 
(l-4C)alkylcarbamoyl and N^N-di-(l-4C)alkylcarbamoyl, or from a group of the fonnula : 

10 "X'-R 4 

wherein X 1 is a direct bond , and R 4 is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(MQalkoxy-(l-4C)alkyl, cyano-(l-4C)alkyl, cartamoyl-(l-4C)alkyl, 
N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, JiN-di-[(l-4C)alkyl]carbamoyl-(l-4C)aIkyl or • 
(2-4C)alkanoyl-(l^C)alkyl, 

15 and wherein any heterocyclyl group within the Q*-Z~ group optionally bears 1 or 2 oxo 

substituents; 
R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

20 G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 

X 2 isOCH 2 , 

Q 3 is selected from 3- isoxazolyl, 13-oxazoI-4-yl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 
l,2,3-thiadiazol-4-yl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl, 

and Q 3 optionally bears 1 or 2 substituents selected from fluoro, chloro, bromo, cyano, 
25 carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, fonriyl, acetyl, 
methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, 
N^-di-methylcarbamoyl, N^J-diethylcarbamoyl, methylsulphonyl, hydroxymethyl, 
2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 
2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
30 dimethylaminomethyl, 2-(dimethylamino)ethyl, 2-(diethylamino)ethyl, carbamoylmethyl, 
2-carbamoylethyl, N-methylcarbamoylmethyl, N-ethylcarbamoylmethyl 2-_ 
fN-methylcarbamoyl)ethyl, N^f-dimethylcarbamoylmethyl, N,N-di-ethylcarbamoylmethyl, 2- 
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(N ,N-dimethylcarbamoyl)ethyl, acetylmethyl, methoxycarbonylmethyl and 2- 

(methoxycarbonyl)ethyl; 

or a phannaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
5 wherein: 

ZisO; 

Q 1 is selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl, 
which is substituted by a substituent selected from pyrrolidin-l-yl, pyrrolidin-2-yl, 
pyrrolidin-3-yl, morpholino, morpholin-2-yl, morpholin-3-yl, piperidino, piperidin-2-yl, 
10 piperidin-3-yl, piperidin-4-yl, piperazin-l-yl, piperazin-2-yl, piperazin-3-yl, 

tetrahydro-4H-l,4-thiazin-2-yl, tetrahydbro^H-1 ,4-thiazin-3-yl, tetrahydro-4H-l,4-thiazin-4-yl, 
homopiperidin-l-yl, homopiperazin-l-yl, amino, methylamino, ethylamino, propylamino, 
dimethylamino diethylamino, aminomethyl, 2-aminoethyl, 3-aminopropyl, 
methylaminomethyl, ethylaminomethyl 2-methylaminoethyl, 2-ethylaminoethyl, 3- 
15 methylaminopropyl, dimethylaminomethyl, 2-dimethylaminoethyl, 3-dimethylaminopropyl, 
diethylaminomethyl and 2-diethylaminoethyl, 

and wherein any heterocyclyl ring in Q l optionally bears 1 or 2 substituents selected 
from fluoro, chloro, hydroxy, (l-3C)alkyl, (l-3C)alkoxy, amino, methylamino, ethylamino, 
dimethylamino, diethylamino, acetyl, propionyl, methoxycaibonyl, ethoxycarbonyl, 
20 methylsulphonyl, ethylsulphonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, 
NJS-dimethylcaibamoyl and N JJ-diethylcarbamoyl, 

and wherein any cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl group 
in Q l is optionally further substituted by 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro and methyl, 
25 and wherein any heterocyclyl group in Q 1 optionally bears an oxo substituent; 

R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from fluoro, chloro, (l-4C)allcyl, (l^tQalkoxy and (2-4Qalkynyl, 
30 X 2 is selected from S and OCH 2 , 

Q 3 is selected from 3-isoxazolyl, 4-isoxazolyl, 2-lH-imidazolyl, 2-thiazolyl, 
4-thiazolyl, 3-, 4- or 5-lH-pyrazolyl, lH-l,2,4-triazol-3-yl, l,2,5-thiadiazol-3-yl, 
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U3-thiadiazol-4-yl, U,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2-pyridyl, 3-pyridyl, 
2-pyrimidinyl, 4-pyrimidinyI, 2-pyrazinyl and phenyl, and 

wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethly, cyano, nitro, hydroxy, amino, carboxy, 
5 formyl, carbamoyl, (l^Qalkyl, (2^C)alkenyl, (2^C)alkynyl, (WQalkoxy, 
(2-4Qalkenyloxy, (2-4C)alkynyloxy, (l-4C)alkylthio, (l-4Qalkylsulphinyl, 
(l^alkylsulphonyl, (l-4C)alkylamino, di-[(MC)alkyl]amino, (l-4C)aIkoxycarbonyl, 
N-(MQalkylcarbamoyl, N^-di-[(l^C)alkyl]carbamoyl, (2-4C)alkahoyl, 
(2-tQalkanoyloxy, (2-4C)allcanoylamino, N-(l-4C)alkyl-(2-lC)alkanoy]amino, 
10 N-(l-4C)alkylsulphamoyl, £LN-di-[(l-4C)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 
N-(l^C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

-X'-R 8 

wherein X 4 is a direct bond or is selected from O and N(R>), wherein R 9 is hydrogen or 
methyl, and R 8 is fluoro-(l-4C)alkyl, chloro-( l-4C)alkyl hydroxy-(MC)alkyl, 
15 (l-4Qalkoxy-(l-4C)alkyl, cyano-(MC)aIkyl, carboxy-(l-4C)alkyl, amino-(1^4C)alkyl, 
(MQalkylamino-Cl^Qalkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
N'tt^Qalkylcarb^^^ 

(2-4C)alkanoyl-(l-4C)alkyl or (l^C)alkoxycarbonyl-(l-4C)alkyl; 
or a phannaceutically acceptable salt thereof. 

20 Afurther embodimentof the invention is a quinazoline derivative of theFormulal 

wherein: 

ZisO; 

Q 1 is 4-(piperazin-l-yl)cyclohexyl, wherein the piperazm-l-yl group is optionally 
substituted at the 4-position by a substituent selected from (l-3C)alkyl, (2-4Qalkanoyl, 
25 (l-3Qalkoxycarbonyl, (l-3C)alkylsul P honyl, carbamoyl, N-(l-3C)alkylcarbamoyl and' 
5LN-di-[(l-3C)a]ky]]carbamoyl, 

and wherein the piperazin-l-yl group in Q 1 optionaUy bears an oxo substituent; 
R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G* and G 7 are 
30 hydrogen; 

G 2 is selected from fluoro, chloro, methyl, ethyl and ethynyl, 
X 2 is selected from OCH 2 and S, 
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Q 3 is selected from phenyl, 2-lH-imidazolyl, 2-thiazolyl, 4-thiazolyl, 
3-isoxazolyl, l,2,4-oxadiazol-3-yl, 2-pyridyl and 2-pyrazinyl, 
and Q 3 optionally bears 1 or 2 substituents selected from fluoro, chloro, bromo, cyano, 
carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, acetyl, methoxycarbonyl, 
5 ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, 
iLN-di-methylcarbamoyl, £LN-di-ethylcarbamoyl, methylsulphonyl, hydroxymethyl, 
2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2-cyanoethyl, carboxymethyl, 
2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 2-(methlyamino)ethyl, 
di-methylaminomethyl, 2-(di-methylamino)ethyl, 2-(di^thylamino)ethyl, carbamoylmethyl, 
10 2<arbamoylemyl,N<memyl)carbamoylmethyl,N-(e m yl)carbamoyl^^ 
2-^S-(methyl)carbamoyl)ethyl, N^-di-[methyl]carbamoylmethyl, 
NJi-di -tethyl]carbamoylmethyl, 2-Q4N-di-[ me thyl]carbamoyl)ethyl, acetylmethyl, 
methoxycarbonylmethyl and 2-methoxycarbonyIethyl; 
or a pharmaceutically acceptable salt thereof. 

15 A further embodiment of the invention is a quinazoline derivative of the Formula I 

wherein: 

ZisO; 

Q 1 is 4-(piperazin.l-yl)cyclohexyl, wherein the piperazin-l-yl group is optionally 
substituted at the 4-position by (l-3C)alkyl, 
20 and wherein the piperazin-l-yl group in Q 1 optionally bears an oxo substitueni; 
R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen; 

G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
25 X 2 isOCH 2 ;and 

Q 3 is phenyl which optionally bears 1 or 2 substituents, which may be the same or 
different, selected from fluoro, chloro, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
carbamoyl methyl, ethyl, methoxy, ethoxy, ethynyl, methoxycarbonyl, ethoxycarbonyl, 
carbamoyl, N-methylcarbamoyl, N-ethylcarbamoyl, N^Wimethylcarbamoyl, 
30 N^-diethylcarbamoyl,memylanaino,dimemylamino and methylsulphonyl; 
or a pharmaceutically acceptable salt thereof. 
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A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

ZisO; 

Q 1 is selected from pynoh'din-l-ylmethyl, 
5 2-pyrrolidin-2-ylethyl, piperidin-2-ylmethyl, 2-piperidin-2-ylethyl, 3-piperidui-2-ylpropyl, 
piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3-piperidin-3-ylpropyl, piperidin-4-ylmethyl, 2- 
piperidin-4-ylethyl, 3-piperidin-4-y]propyl, piperazin-l-ylmethyl, 2-piperazin-l-yIethyl, 3- 
piperazin-l-ylpropyl, moipholinomethyl, 2-morpholinoethyl, 3-morpholinopropyl, 
homopiperidin-l-ylmethyl, 2-homopiperidin-l-ylethyl and 3-homopiperidin-l-ylpropyl, 
and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N^i-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethy], 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
l^Klimethylcarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl), 
15 and wherein any heterocyclyl group within the Q«-Z- group optionaUy bears an oxo 

substituent; 

R 1 is hydrogen; and 

Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

20 G 2 ischloro, 

X 2 isOCH 2 , 

Q 3 is selected from phenyl optionally substituted by 1 or 2 subtituents selected from 

fluoro and cyano (for example O 3 is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2- 

cyanophenyl, 3-cyanophenyl, 2,5-difluorophenyl and 2,6-difluorophenyl); 

25 or a pharmaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

Zis O; 

Q 1 is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
30 and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 

substituent selected from methyl, acetyl, allyl, carbamoyl. N-methylcarbamoyl, 
NJi-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
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cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
N-methylcarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 
and wherein any heterocyclyl group within the Q'-Z- group optionally bears an oxo 
substituent; 
5 R 1 is hydrogen; and 

■ Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is chloro, 
X 2 isOCH 2 , 

10 Q 3 is selected from phenyl optionally substituted by 1 or 2 substituents selected from 

fluoro and cyano (for example Q 3 is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2- 
cyanophenyl, 3-cyanophenyl, 2,5-dinuorophenyl and 2,6^difluorophenyl); 
or. a pharmaceutically acceptable salt thereof. 

Suitable values for Q 1 in this embodiment include, for example l-methylpiperidin-4-yl 

15 or l-methylpiperidin-3-yl. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

ZisO; 

Q 1 is selected from pyrrolidin-l-ylmethyl, 2-pyrrolidin-2-ylethyl, piperidin-2-ylmethyl, 
20 2-piperidin-2-ylethyl, 3-piperidin-2-yl P ropyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3- 
piperidin-3-ylpropyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 
piperazin-l-ylmethyl, 2.piperazin-l-ylethyl, 3-piperazin-l-ylpropyl, morpholinomethyl, 2- 
morpholinoethyl, 3-morpholinopropyl, homopiperidin-l-ylmethyl, 2-homopiperidin-l.ylethyl 
and 3-homopiperidin-l-ylpropyl, 
25 and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 

substituent selected from methyl, acetyl, ally], carbamoyl, N-methylcarbamoyl, 
iLN-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
NJi-dimethylcarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 
and wherein any heterocyclyl group within the Q'-Z- group optionally bears an oxo 
substituent; 

R 1 is hydrogen; and 
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Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is chloro, 
X 2 isOCH 2 , 

5 Q 3 is selected from 2-pyridyl, 3-pyridyl, 2-pyrazinyI, 4-thiazolyl, 1 ,2,5-thiadiazol-3-yl, 

l,2,3-thiadiazol-4-yl, 5-methyl-isoxazol-3-yl, l-methyl-lH-imidazol-5-yl and l,3-oxazol-4-yl; 
or a pharmaceutical^ acceptable salt thereof 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 
10 ZisO; 

Q 1 is selected from pyirolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 

and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N,N-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
15 cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 

N^N-dimethylcarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 

and wherein any heterocyclyl group within the Q ! -Z- group optionally bears an oxo 
substituent; 

R 1 is hydrogen; and 

20 Q 2 is a group of the formula la as hereinbefore defined wherein 0\ G 6 and G 7 are 

hydrogen, 

G 2 is chloro, 
X 2 isOCH 2 , 

Q 3 is selected from 2-pyridyl, 3-pyridyl, 2-pyrazinyl, 4-thiazolyl, l,2,5-thiadiazol-3-yl, 
25 l,2,3-thiadiazol-4-yl, 5-methylisoxazoI-3-yl, l-methyl-lH-imidazol-5-yl and 13-oxazol-4-yl; 
or a pharmaceutical^ acceptable salt thereof. 

Suitable values for Q 1 in this embodiment include, for example l-methylpiperidin-4-yl 
or l-methylpiperidin-3-yL 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
30 wherein: 

ZisO; 
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Q 1 is selected from pynDUdin-l-ylme%l/2-pynoUdin-2-ylethyl, piperidin-2-ylmethyl, 
2-piperidin-2-ylethyl, 3-piperidin-2-ylpropyl, piperidin-3-ylmethyl, 2-piperidin-3-ylethyl, 3- 
piperidin-3-ylpropyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 3-piperidin^-ylpropyl, 
piperazin-l-ylmethyl, 2-piperazin-l-ylethyl, 3-piperazin-l-ylpropyl, morpholinomethyl, 2- 
5 morpholinoethyl, 3-morpholinopropyl, homopipericKn-l-ylmethyl, 2-homopiperidin-l-ylethyl 
and 3-homopiperidin-l -ylpropyl, 

and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
N^-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
10 cyanomethyl, acetylme%l, caifra^^ 

N£-dimethykarbainoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears an oxo 
substituent; 

R 1 is hydrogen; and 

15 Q 2 is a group of the formula lb as hereinbefore defined wherein G 1 , G 3 , G 4 , G 6 and G 7 

are hydrogen, 

X isCH 2 andQ is selected from phenyl, 2-fluorophenyI, 2-chlorophenyl, 2- 
methoxyphenyl, 2-cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-difluorophenyl, 
2-pyridyl, 3-pyridyl and 4-thiazolyl; 
20 or a phannaceutically acceptable salt thereof. 

A further embodiment of the invention is a quinazoline derivative of the Formula I 
wherein: 

ZisO; 

Q 1 is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
25 and wherein any NH group within a heterocyclyl group in Q l optionally bears a 

substituent selected from methyl, acetyl, ally], carbamoyl, N-methylcarbamoyl, 
itN-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
liN-dimethylcarbamoylmethyl (conveniently methyl, 2-methoxyethyl or carbamoylmethyl) 
30 and wherein any heterocyclyl group within the Q*-Z- group optionally bears an oxo 

substituent; 

R 1 is hydrogen; and 
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Q 2 is a group of the formula lb as hereinbefore defined wherein G 1 , G 3 , G 4 , G 6 and G 7 
are hydrogen, 

X 3 is CH 2 and Q 4 is selected from phenyl, 2-fluorophenyl, 2-chlorophenyl, 2- 
methoxyphenyl, 2-cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-difluorophenyl, 
5 2-pyridyl, 3-pyridyl and 4-thiazolyl; 

or a pharmaceutically acceptable salt thereof. 

Suitable values for Q 1 in this embodiment include, for example l-methylpiperazin-4-yl 
or l-methylpiperazin-3-yl. 

A further particular preferred compound of the invention is, for example, a 
10 quinazoline derivative of the Formula I selected from: 
4-(3-(^oro4-phenoxyamlm^^ 

4-(3-Chloro^((3-fluorobenzyloxy)anihno)>5-(l-methylpiperi 
4-(H3-Huorobenzyl)inda2»l-5-yla^ 
4-(3-Chloro^(decahydroquino^ 
15 yloxy)quinazoline; 

4-(3<Moro^(decahydroisoquinohn-2-ylc^ 
yloxy)quinazoline; 

4-(3<Moro^(3-methylpiperidin-l^ 
yloxy)quinazoline; 
20 4-(3-Ethynyl^(decahydroquinolin-l-ylcart^^ 
yloxy)quinazoline; 

4-(3-CMoio^-(5-methytisoxazol-3-^ 
yloxy)quinazoline; 

4-(3-Chloro4-(2, 6-cBfluorobenzyloxy)anilino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 
25 4-(3-C^oro^(2-fluorobenzyto^ 

4-(3-Chloro^-(2-cyanobenzyloxy)aiuhno)^ and 

4-(3-Chloro4-(tWazol-4-ylmethoxy)am^^ 

or a pharmaceutically acceptable acid addition salt thereof. 

A further particular prefened compound of the invention is, for example, a 
30 quinazoline derivative of the Formula I selected from: 

4-(l-BenzyUndol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazoline; 

4-(l-BenzenesulphonyUndol-5-ylamino>5-(l-methylpiperidin-4-yloxy)quinazoline; 

4-(l-(2-Cyanobenzyl)indol-5-ylamino>5-(l-me^ 
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4-(H2-Methoxybenzy])in^ 

4^1-(2<M>robeii2yl)m^ 

4-(l-(2, 5-Dimethylbenzyl)iridol-5-yIamino^ 

4-(l-(2-Fluorobenzyl)indol-5-ylamino)-5<l^^ and 
5 4-(l-(3-Fluorobenzyl)indol-5-ylamino)-5-(l^ 

or a pharmaceutically acceptable acid addition salt thereof 

A further particular preferred compound of the invention is, for example, a 

quinazoline derivative of the Fonnula I selected from: 

4-(3-Chloro-4-(3-fluorophenoxy)anihno^ 
10 4-(3-Chloro-4-(2-thienoyl)anilino)- 5-(l-methylpiperidin-4-yloxy)quinazoline; 

4-(3-ChIon>4-((l -methyl-iH-imidazol-2-yl)thio)anUino)-5<l-methylpiperidin^ 

yloxy)quinazoline; and 

4-(3-Chloro-4-(l -cyanomethyl- l//-iraidazol-2-ylthio)anilino)-5- ( 1 -methylpiperidin-4- 
yloxy)quinazoline; 
15 or a pharmaceutically acceptable acid addition salt thereof. 

A further particular preferred compound of the invention is, for example, a 
quinazoline derivative of the Formula I selected from: 
4-(3-Chloro-4-(3-fluorobenzyloxy)anihno)-5-(tet^ 

4-(4-Benzyloxy-3-methylanilino>-5-(l-methylpiperidin-^yloxy)quinazoline; 
20 4-(3-Methyl-4-(5-methyUsoxazol-3-ylm^ 
yloxy)quinazoline; 

4^4-(3-Fluorobenzyloxy)-3-methyIam 

4-(3-Ethynyl 4-(3-fluorobenzyloxy)anilino)-5-(l-methylpiperidin^yloxy)qiiinazoline; 
4-(3-Ethynyl 4-(2, 6^fluorobenzyloxy)aniUno>5-(l-methylpiperidin^yloxy)qidnazoline; 
25 4-(4-{2-AminotMazol^ylmethoxy)-3^hto^ 
yloxy)quinazoline; 

4-(3-Chloro-4~(pyrazin-2-ylme^ and 
4-(3-(^oro^(pyridin-2-ylmeth^ 
or a pharmaceutically acceptable acid addition salt thereof. 
30 A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 

thereof, may be prepared by any process known to be applicable to the preparation of 
chemically-related compounds. Such processes, when used to prepare a quinazoline 
derivative of the Formula I are provided as a further feature of the invention and are illustrated 
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by the following representative process variants in which, unless otherwise stated, Q 1 , Z, R 1 
and Q 2 have any of the meanings defined hereinbefore. Necessary starting materials may be 
obtained by standard procedures of organic chemistry. Hie preparation of such starting 
materials is described in conjunction with the following representative process variants and 
5 within the accompanying Examples. Alternatively necessary starting materials are obtainable 
by analogous procedures to those illustrated which are within the ordinary skill of an organic 
chemist. 

Process fc) The reaction, conveniently in the presence of a suitable base, of a quinazoline of 
the Formula II 




10 

wherein Lisa displaceable group and Q 1 and Z have any of the meanings defined • 
hereinbefore except that any functional group is protected if necessary, with an compound of 
the Formula 

Q 2 NHR 5 

15 wherein Q 2 and R 1 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 
2,6-lutidine, collidine, 4^methylaminopyridine, triethylamine, di-isopropylethylamine, 
20 N-methylmorphohneordiazab^ 

earth metal carbonate, for example sodium carbonate, potassium carbonate, calcium 
carbonate, or, for example, an alkali metal hydride, for example sodium hydride. 

A suitable displaceable group L 1 is, for example, a halogeno, alkoxy, aryloxy, 
mercapto, alkylthio, arylthio, alkylsulphinyl, arylsulphinyl, alkylsulphonyl, arylsulphonyl or 
25 sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy, 
methylthio, methanesulphonyl, methanesulphonyloxy or toluene^-sulphonyloxy group. The 
reaction is conveniently carried out in the presence of a suitable inert solvent or diluent, for 
example an alcohol or ester such as methanol, ethanol, isopropanol or ethyl acetate, a 
halogenated solvent such as methylene chloride, chloroform or carbon tetrachloride, an ether 



5 
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such as tetrahydrofuran or 1,4-dioxm, an aromatic solvent such as toluene, or a dipolar aprotic 
solvent such as N^-dimethylformamide, N^methylacetamide, N-methylpyrroUdin-2-one 
or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, 
for example, 10 to 250°C, conveniently in the range 40 to 80°C. 

The quinazoline of the Formula H may also be reacted with a compound of the formula 
Q 2 NHR» in the presence of a protic solvent such as isopropanol, conveniently in the presence 
of an acid, for example hydrogen chloride gas in diethyl ether or dioxane, or hydrochloric 
acid. Alternatively, this reaction may be conveniently carried out in an aprotic solvent, such 
as dioxane or a dipolar aprotic solvent such as N^-dimethylacetamide in the presence of an 
10 add,forexamplehydrogenchloridegasmdremylemerordiox^ ^ 
above reactions are conveniently carried out at a temperature in the range, for example, 0 to 
150°C, preferably at or near the reflux temperature of the reaction solvent 

TheqmnazolinederivativeoftheFo^^ . 
with a compound of the formula Q'NHR 1 in the absence of an acid or a base. In this reaction 
15 *spalcementofftehalog^ 

and the autocatalysis of the reaction. Conveniently the reaction is carried out in a suitable 
mertorgaricsoivent,forexampk^^^^ Suitab]e . 

conditions for this reaction are as described above. 

The quinazoline derivative of the Formula I may be obtained from this process in the 
20 form of the free base or alternatively it may be obtained in the form of a salt with the acid of 
the formula H-L 1 wherein L 1 has the meaning defined hereinbefore. When it is desired to 
obtain the free base from the salt, the salt may be treated with a suitable base, for example, an 
alkali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, 
potassium carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. 
25 Protecting groups may in general be chosen from any of the groups described in the 

literature or known to the skilled chemist as appropriate for the protection of the group in 
question and may be introduced by conventional methods. Protecting groups may be removed 
by any convenient method as described in the literature or known to the skilled chemist as 
appropriate for the removal of the protecting group in question, such methods being chosen so 
30 as to effect removal of the protecting group with minimum disturbance of groups elsewhere in 
the molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
which "lower", as in, for example, lower alkyl, signifies that the group to which it is applied 
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preferably has 1^ carbon atoms. It will be understood that these examples are not exhaustive. 
Where specific examples of methods for the removal of protecting groups are given below 
these are similarly not exhaustive. The use of protecting groups andmethods of deprotection 
not specifically mentioned are, of course, within the scope of the invention. 
5 A carboxy protecting group may be the residue of an ester-forming aliphatic or 

arylaliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 
branched chain (l-12Qalkyl groups (for example isopropyl, and tort-butyl); . ' 

lower alkoxy- lower alkyl groups (for example methoxymethyl, ethoxymethyl and 
10 isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl, 
propionyloxymethyl, butyryloxymethyl and pivaloyloxymethyl); lower 
alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and 

1- ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-methoxybenzyl, 

2- nitiobenzyl, 4-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (for 
15 example trimethylsilyl and tgrt-butyldimethylsilyl); tri(lower alkyl)silyl-lower alkyl groups 

(for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid-, base-, metal- or enzymically-catalysed cleavage. 

Examples of hydroxy protecting groups include lower alkyl groups (for example 
20 tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); 
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl and4-nitrobenzyloxycarbonyl); triQower alkyl)si]yl (for example 
25 t^ftyMylandtSIt-buty^^ 

Examples of amino protecting groups include formyl, aryl-lower alkyl groups (for 
example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
2,4-dimethoxybenzyl, and triphenylmethyl); di-4-anisylmethyl and furylmethyl groups; lower 
alkoxycarbonyl (for example tert-butoxycarbonyl); lower alkenyloxycarbonyl (for example 
30 allyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
4-memoxybenzyloxycarbonyl, 2-nitrobenzyloxycarbonyl and 4-nitrobenzyloxycarbonyl); 
lower alkanoyloxyalkyl groups (for example pivaloyloxymethyl); trialkylsilyl (for example 
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trimethylsilyl and tert-butyldimethylsilyl); alkylidene (for example methylidene) and 
benzylidene and substituted benzylidene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as 
5 2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyIoxycaibonyl. For example a tort butoxycarbonyl protecting group 
may be removed from an amino group by an acid catalysed hydrolysis using trifluoroacetic 
acid. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 
10 published by John Wiley & Sons 1992, for general guidance on reaction conditions and 
reagents and to Protective Groups in Organic Synthesis, 2 nd Edition, by T. Green et al, also 
published by John Wiley & Son, for general guidance on protecting groups. 

Quinazoline starting materials of the Formula II may be obtained by conventional 
procedures. For example, a 3,4-dihydroquinazolin-4-one of Formula HI 
QK 

o 

H 

15 • 

wherein Q 1 and Z have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, may be reacted with a halogenating agent such as thionyl 
chloride, phosphoryl chloride or a mixture of carbon tetrachloride and triphenylphosphine 
whereafter any protecting group that is present is removed by conventional means. The 
20 reaction is conveniently carried out in a suitable inert solvent, for example 1,2-dichloroethane 
or N^I-dimethylformamide conveniently in the presence of an base such as an organic base, 
for example di-isopropylethylamine. The reaction is conveniently carried out at a temperature 
in the range, for example, 0 to 150 o C, preferably at or near the reflux temperature of the 
reaction solvent. 

25 The 4-chloroquinazoline so obtained may be converted, if required, into a 

4-pentafluorophenoxyquinazoline by reaction with pentafluorophenol in the presence of a 
suitable base such as potassium carbonate and in the presence of a suitable solvent such as 
^,N-dimethylformamide. 
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The compound of Formula I may be also be prepared using a telescoped process 
stating from the compound of Formula m, wherein the compound of the Formula Q 2 NHR 1 is 
reacted with the compound of Formula II following halogenation of the compound of Formula 
EL The use of such a telescoped process avoids the need to isolate the compound of Formula 
5 II prior to reaction with the compound of formula Q 2 NHR ! . 

The 3,4-dihydroquinazolin-4-one of Formula IH may be obtained using conventional 
procedures. For example when Z is an oxygen atom the compound of Formula m may be 
prepared as illustrated by Reaction Scheme 1 starting with the compound of Formula IV, 
Reaction Scheme 1 

10 




IV 





IVc 



wherein Q 1 is as hereinbefore defined, X is (l-6C)alkyl (for example methyl) or benzyl, and 
Pg is a suitable amine protecting group. 
15 Notes: 
Step(l) 

When X is (l-6C)alkyl, it may be may be cleaved from the compound of formula IV 
by conventional methods, such as by treatment of the compound of Formula IV with, for 
example: 

20 (i) an alkali metal (l-6C)alkylsulphide such as sodium ethanethiolate; 

(ii) an alkali metal diarylphosphide such as lithium diphenylphosphide; 

(iii) a boron or aluminium trihalide such as boron tribromide; 

(iv) magnesium bromide in pyridine; or 

(v) pyridine hydrochloride in pyridine. 
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Genexally the cleavage reaction is carried out at a temperature in the range of from, for 
example, 40 to 150°C. 

When X is benzyl, it may "be may be cleaved from the compound of formula IV by, for 
example, acid catalysed hydrolysis, for example by treatment of the compound of Formula IV 
5 with trifluoroacetic acid. Conveniently the reaction is carried out at a temperature in the range 
of 30 to 120°C, for example 70°C. 
Step (2) 

The protecting group Pg is added to the 3,4-dihydro-5-hydroxyquinazolin-4-one of 
Formula IVa using conventional techniques. For example a suitable Pg is a 
10 pivaloyloxymethyl group that may be added to the compound of Formula IVa by reacting the 
compound of Formula IVa with chloromethylpivalate in the presence of a suitable base such 
as sodium hydride. 
Step (3) 

The Q*0 group may be introduced by coupling the compound of Formula IVb with a 
15 compound of the Formula Q x OH in the presence of a suitable dehydrating agent. Suitable 
conditions for the coupling reaction are described below with reference to process (b). 
Ste p (4) 

The protecting group Pg may be removed using conventional methods, for example 
when Pg is a pivaloyloxymethyl group it may be removed by treating the compound of 
20 Formula IVc with a methanolic ammonia solution. 

The compound of formula IV may, for example, be prepared starting from an aniline 
of the Formula V as illustrated in Reaction Scheme 2. 
Reaction Scheme 2 




IV 
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wherein X is as hereinbefore defined. 
Notes: 

Steps 1 and 2 may be carried out using analogous conditions to the processes described 
in Organic Syntheses, Coll. Vol. 1, p 327-330; J. Org. Chem. 1969, 34, 3484-3489. 
5 Step 3 may be carried out using analogous conditions to the process described in J. 

Org. Chem. 1952, 17, 141-148; J. Med. Chem.1994, 37, 2106-2111. 

Anilines of Formula V are commercially available compounds, or they are known in 
the literature, or can be prepared using well known processes in the art 

In an alternative process the compound of formula HI may be obtained according to 
10 Reaction Scheme la: 
Reaction Scheme la 




Q 1 ZH 





O 






H 


H 





H 



H 



The reaction is conveniently performed in the presence of a suitable base. Suitable bases are 
15 as herein described under process (a), for example sodium hydride. The reaction is 
conveniently performed in a suitable inert solvent, for example N^-dimethylacetamide. 
Reaction Scheme la is particularly suitable for the preparation of compounds of the formula 
m in which Z is O. The 5-fluoro-3,4-dihydroquinazoline starting material is commercially 
available or can be prepared using conventional methods, for example as described in J. Org. 
20 Chem. 1952, 17, 164-176. 

Compounds of the Formula Q 2 NHR' are commercially available compounds, or they 
are known in the literature, or can be prepared using conventional synthetic methods. For 
example when Q 2 is a group of the formula la the compound of the formula Q 2 !^ 1 may be 
prepared in accordance with Reaction Scheme 3 or Reaction Scheme 4. 
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whereinX 2 isashereinbefo^^ NR'CCR 6 ^ and G 1 , G 2 G 6 

necessary, and whereafter any protecting group that is present is removed by conventional 
means. 



means. 
Notes 



Step 1 may be performed under analogous conditions to those used in process (a) 
10 described above. The compounds of the formulaHX 2 ^ are commercially available, or they 
are known in the literature, or can be prepared using well known processes in the art. . 

The reduction of the nitro group in step 2 may be carried out under standard 
conditions, for example by catalytic hydrogenation over a platinum/carbon, palladium/carbon 
or mckel catalyst, treatment with a metal such as iron, titanium chloride, tin U chloride or 
15 indium, or treatment with another suitable reducing agent such as sodium dithionite. ■ 

In an variation of process (a) the reduction of the nitrocompound in step 2 of reaction 
scheme 3 may be carried out as described above, followed directly with reaction with the 
compound of of formula II in a telescoped process, thereby avoiding the need to isolate the ' 
compound of the fonnula Q 2 NHR 1 . 

20 When tfis a compound of the formula la in which X 2 is OCH 2 compounds of the 

formula Q 2 NHR* may, for example, be prepared by reacting the starting nitro compound 
shown in Reaction Scheme 3 in which L 1 is OH with a compound of the formula Q 'CH 2 - 
hahde (for example Q^bromide). The nitro group may then be reduced to an amino 
groupbyusingstep2oftheprocessin R eaction S cheme3. Such compounds may also be 
25 prepared by reacting the starting nitro compound shown in Reaction Scheme 3 in which L' is 
hahde with a compound of the formula Q'OfcOH, followed by reduction of the nitro group as 
described above in Reaction Scheme 3. 
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Compounds of the formula Q 3 CH 2 OH are known or may be prepared using known methods, 
for example by reduction of the corresponding ester of the formula Q 3 COOR, wherein R is, 
for example (l-6C)alkyl, or benzyl, with a suitable reducing agent, for example sodium 
borohydride. 

5 When Q*is a compound of the formula la in which X 2 is OCH 2 compounds of the 

formula Q 2 NHR* may, for example, be prepared by coupling the starting nitro compound 
shown in Reaction Scheme 3 in which L 1 is OH with a compound of the formula Q 3 CH 2 OH, 
conveniently in the presence of a suitable dehydrating agent Suitable conditions for 
performing this reaction are analogous to those described below in relation to Process(b). 

10 

When Q 2 is a compound of the formula la in which X 2 is C(R 6 )JtiR 6 or NR^CR 6 ^ 
compounds of the formula (^NHR 1 may, for example, be prepared according to Reaction 
Scheme 3a: 
Reaction Scheme 3a 




wherein G 1 , G 2 , G 6 , G 7 , L\ Q 3 and R 6 are as hereinbefore defined, except any functional group 
is protected if necessary, and whereafter any protecting group that is present is removed by 

20 conventional means.The first step of Reaction Scheme 3a may be performed under analogous 
conditions to those used in process (a) described above. The starting nitro compounds and the 
compounds of the formula Q 3 ^ 6 !! and Q^OR 6 ^ 1 are commercially available, or they are 
known in the literature, or can be prepared using well known processes in the art. The 
reduction of the nitro group in step 2 may be carried out under analogous conditions to those 

25 described above for Reaction Scheme 3. 
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wherein G 1 , G 2 , G 6 , G 7 , Q 3 and R 6 are as hereinbefore defined, except any functional group is 
protected if necessary, and whereafter any protecting group that is present is removed by 



5 conventional means, and L 1 is a suitable leaving group such as halide, for example chloro. 
Notes 

Suitable for the preparation of those compounds wherein X 2 is CO or CH2NR 6 . 

Step 1 may be carried out under analogous conditions to those used in process (a) 
described above. 

10 The reduction of the nitro group in step 2 may be carried out as described above in 

Reaction Scheme 3. 

When Q 2 is a compounds of the formula la in which X 2 is CO and Q 3 is a nitrogen 
containing heterocyclyl group linked to X 2 by a nitrogen atom, the compound of the formula 
Q 2 NHR* may be prepared by coupling the starting nitro compound shown in Reaction Scheme 

15 3 in which L ! is carboxy with a compound of the formula Q 3 !! in the presence of a suitable 
coupling agent, for example 0-(7-azabenzotriazol-l-yl)-N^^,N t -tetramethyluronium 
hexafluoro-phosphate (HATLJ). Suitable conditions for this reaction are analogous to those 
described in relation to process (j) below. 

When Q 2 is a compound of the formula lb, Ic, Id and Ie, the compound of the formula 

20 Q 2 NHR 1 may be prepared, for example, by reacting an appropriate nitro-indole or nitro 

indazole with a compound of the formula Q 4 X 3 -halide, suitably in the presence of a base. The 
reaction is conveniently carried out in a suitable inert solvent, under analogous conditions to 
those described for Process (a). The nitro group on the resulting indole or indazole may then 
be reduced to an amino group using an analogous process to that described in step 2 in 

25 Reaction Scheme 3. 
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Process fb) For the production of those compounds of the Formula I wherein Z is an oxygen 
atom, the coupling, conveniently in the presence of a suitable dehydrating agent, of an alcohol 
of the Formula 

Q'-OH 

5 wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary with a quinazoline of the Formula VI 

Q2 




H 

H vi 

wherein R 1 and Q 2 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 

10 conventional means. 

A suitable dehydrating agent is, for example, a carbodiimide reagent such as 
dicyclohexylcarbodiimide or l-(3-dime%laminopropyl>3^thylcarbodiimide or a mixture of 
an azo compound such as diethyl or di-tert-butyl azodicarboxylate and a phosphine such as 
triphenylphosphine. The reaction is conveniently carried out in the presence of a suitable inert 

15 solvent or diluent, for example a halogenated solvent such as methylene chloride, chloroform 
or carbon tetrachloride and at a temperature in the range, for example, 0 to 150°C, preferably 
at or near ambient temperature. 

The quinazoline of the Formula VI may be obtained by conventional procedures. For 
example, by cleavage of the group represented by X from the compound of the Formula VII 

20 




VI! 
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whexein X is as defined hereinbefore, and R 1 and Q 2 have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, whereafter any 
protecting group that is present is removed by conventional means. 

The cleavage reaction is conveniently carried out as hereinbefore described in relation 
5 to step (1) in Reaction Scheme 1 . 

The compound of Formula VII may be prepared by for example reacting the 
compound of the Formula (IV) as hereinbefore defined, with a halogenating agent such as 
thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 
triphenylphosphine. The resulting compound is then reacted with a compound of the Formula 

10 Q 2 NHR 1 

wherein Q 2 and R 1 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. The halogenation reaction may be performed under analogous 
conditions to those described above in relation to the reaction with the compound of the 

15 Formula DDL The subsequent reaction with the compound of the Formula Q 2 NHR 1 may be 
performed under analogous conditions to those described above in relation to the reaction with 
the compound of the Formula EL 

Processfc) For the production of those compounds of the Formula I wherein Z is an oxygen 
atom, the reaction, conveniently in the presence of a suitable base, of an alcohol of the 
20 Formula • 

Q'-OH 

wherein Q 1 has any of the meanings defined hereinbefore except that any functional group is 
protected if necessary with a quinazoline of the Formula VIII 




VIII 

25 wherein R 1 and Q 2 have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 
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A suitable base includes, for example a strong non-nucleophilic base such as an alkali 
metal hydride, for example sodium hydride, or an alkali metal amide, for example lithium 
di-isopropylamide (IDA). 

The reaction is conveniently carried out in the presence of a suitable inert solvent or 
5 diluent, for example a halogenated solvent such as methylene chloride, chloroform or carbon 
tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, an aromatic solvent such as 
toluene, or a dipolar aprotic solvent such as N^-dimethylfonnamide, 
N^-dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulphoxide. The reaction is 
conveniently carried out at a temperature in the range, for example, 10 to 250°C, preferably in 
10 the range 40 to 150°C. Conveniently, this reaction may also be performed by heating the 
reactants in a sealed vessel using a suitable heating apparatus such as a microwave heater. 

The quinazoline of the Formula VIE may be obtained by conventional procedures. For 
example, a quinazoline of the Formula IX 




15 IX 

wherein L l is a displaceable group as defined hereinbefore (such as halogeno, for example 
chloro), may be reacted with a compound of the Formula 

Q 2 NHR 1 

wherein Q 2 and R 1 have any of the meanings defined hereinbefore except that any functional 
20 group is protected if necessary, whereafter any protecting group that is present is removed by 

conventional means. The reaction may be performed under analogous conditions to those 

described above under Process (a). 

The quinazoline of Formula DC may be obtained using conventional methods, for 

example 5-fluoro-3,4-dihydroquinazolin-4-one may be reacted with a halogenating agent such 
25 as thionyl chloride, phosphoryl chloride or a mixture of carbon tetrachloride and 

triphenylphosphine whereafter any protecting group that is present is removed by conventional 

means, as described in relation to Process (a) above. 
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Process (d) For the production of those compounds of the Formula I wherein Q 1 or Q 2 
contains a primary or secondary amino group, the cleavage of the corresponding compound of 
Formula I wherein Q 1 or Q 2 contains a protected primary or secondary amino group. 

Suitable protecting groups for an amino group are, for example, any of the protecting 
5 groups disclosed hereinbefore for an amino group. Suitable methods for the cleavage of such 
amino protecting groups are also disclosed hereinbefore. In particular, a suitable protecting 
group is a lower alkoxycarbonyl group such as a tert-butoxycarbonyl group which may be 
cleaved under conventional reaction conditions such as under acid-catalysed hydrolysis, for 
example in the presence of trifluoroacetic acid. 

10 Process ( e) For the production of those compounds of the Formula I wherein Q 1 or Q 2 
contains a (l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l-6C)alkylamino or 
substituted (l-6C)alkylamino group, the alkylation, conveniently in the presence of a suitable 
base as defined hereinbefore, of a quinazoline derivative of the fonnula I wherein Q 1 or Q 2 
contains a hydroxy group or a primary or secondary amino group as appropriate. 

15 A suitable alkylating agent is, for example, any agent known in the art for the 

alkylation of hydroxy to alkoxy or substituted alkoxy, or for the alkylation of amino to 
alkylamino or substituted alkylamino, for example an alkyl or substituted alkyl halide, for 
example a (l-6C)alkyl chloride, bromide or iodide or a substituted (l-6C)alkyl chloride, 
bromide or iodide, conveniently in the presence of a suitable base as defined hereinbefore, in a 

20 suitable inert solvent or diluent as defined hereinbefore and at a temperature in the range, for 
example, 10 to 140°C, conveniently at or near ambient temperature. An analogous procedure 
may be used to introduce optionally substituted (2-6C)alkenyloxy, (2-6C)aIkenylammo, (2- 
6Qalkynyloxy or (2-6C)alkynylamino groups into Q 1 or Q 2 . Examples of substituents that 
may be introduced to a compound of fonnula I using this process (e) include, for example the 

25 substitution of an NH group in a heterocyclyl represented by (^-with an ethyl, ally!, 2- 
propynyl, 2-methoxyethyl or acetylmethyl, carbamoyl or methanesulphonyl group. 
Process ffl For the production of those compounds of the Formula I wherein Q 1 contains 
an aminchhydroxy-disubstituted (l-6C)alkoxy group (such as 2-hydroxy-3-piperidinopropoxy, 
2-hydroxy-3-methyIaminopropoxy, 3-dimethylamino-2-hydroxypropoxy or 

30 3-[N-(3Klimethylaininopropyl)-N-methyIamino]-2-hydroxypropox the reaction of a 
compound of the Formula I wherein Q 1 contains an epoxy-substituted (l-6C)alkoxy group 
with a heterocycle or an appropriate amine. 

The reaction is conveniently carried out in the presence of a suitable inert diluent or 




WO 03/040108 PCT/GB02/04931 

-92- 

carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or 
near ambient temperature. 

Process (z) The reaction, conveniently in the presence of a suitable base as defined 
hereinbefore, of a quinazoline of the Formula X 

N 

N 

X 

wherein L 1 is a displaceable group as defined hereinbefore and R 1 and Q 2 have any of the 
meanings defined hereinbefore except that any functional group is protected if necessary, with 
a compound of the Formula 

Q'ZH 

10 wherein Q 1 and Z have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. 

The reaction is conveniently carried out in the presence of a suitable base, such as an 
alkali metal hydride, for example sodium hydride. 
15 The reaction is conveniently carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or 
near 125°C. 

The compound of Formula X may be prepared using an analogous procedure to that 
described for the preparation of Formula VHI, except that the 5-fluoro atom is replaced by L 1 . 

20 Process (h) For the production of those compounds of the Formula I wherein Q 1 contains 
an amino-substituted (l-6C)alkoxy group (such as 3-piperidinopropoxy, 
3-methylaminopropoxy or 3-dimethylaminopropoxy), the reaction of a compound of the 
Formula I wherein Q l contains a halogeno-substituted (l-6C)alkoxy group with an appropriate 
amine or a heterocycle containing a ring NH group. 

25 The reaction is conveniently carried out in the presence of a suitable inert diluent or 

carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or 
near ambient temperature. 

Process (i) For the production of those compounds of the Formula I wherein a heterocyclyl 
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group in Q 1 or Q 3 contains an S- or N-oxide the oxidation of a ring N or S atom in compound 
of the Formula (I). Suitable oxidizing agents include for example, a peracid (such as 
m-chloroperbenzoic acid) or perphthalic acid. The reaction is conveniently carried out in a 
suitable inert solvent or diluent (such as dichloromethane) at a suitable temperature (such as - 
5 5to50°C). 

Process (j) For the production of those compounds wherein Q 2 is a group of the formula la 
wherein: 

(i) the group X 2 -Q 3 is CON^Q 3 wherein R 6 and Q 3 are as hereinbefore defined, or 

(ii) the group X 2 -Q 3 is COQ 3 and Q 3 is a nitrogen linked heterocyclyl group, 
10 the coupling of the carboxy substituted quinazoline of the formula XI 




XI 



or a reactive derivative thereof, with an amine of the formula NHf^Q 3 or Q*H (when Q 3 is a 
nitrogen containing heterocyclyl group, for example hompiperidine) as appropriate, wherein 
R\ R 6 , Q 1 , Q 3 , Z, G 1 , G 2 , G 6 and G 7 are as hereinbefore defined except that any functional 

15 group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means. The coupling reaction is conveniently carried out in the presence of a 
suitable coupling agent, such as a carbodimide, or a suitable peptide coupling agent, for 
example OK7-azaben2otriazol4-yl>N^^tetramethyluronium hexafluoro-phosphate. 
The coupling reaction is conveniently carried out in an inert solvent such as 

20 l-methyl-2-pyrrolidinone, preferably in the presence of a suitable base, such as an organic 
amine, for example di-isopropylethylamine. 

By 'reactive derivative* of a compound by the formula XI is meant a derivative of 
carboxylic acid of formula XI that will react with the amine to give the corresponding amide. 
Such reactive derivatives include, for example, an acid chloride of the compound of formula 
25 XL 
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The compound of formula XI may be prepared using process (a) above by reacting a 
compound of the formula II with an appropriately protected 4-aminobenzoic acid (for example 
an alkyl or aryl 4-aminobenzoate), followed by removal of the carboxylic acid protecting 
group using a conventional deprotection technique for the removal of such groups (for 
5 example acid hydrolysis in HC1) 

Process fk) For the production of those compounds wherein Q 2 is a group of the formula 
la wherein: 

(i) X 2 Q 3 is OCH2Q 3 and Q 3 is aryl or heteroaryl, or 

(ii) X 2 Q 3 is OQ 3 and Q 3 is heteroaryl, 

10 the reaction the reaction, optionally in the presence of a base, of a compound of formula I 
wherein Q 2 is a group of the formula la as defined hereinbefore except that the group X 2 Q 3 in 
formula la is OH, with a compound of the formula L , Oa 2 Q 3 or L*Q 3 wherein L 1 is a 
displaceable group, and Q 3 is as defined hereinbefore except that any functional group is 
protected if necessary, and whereafter any protecting group that is present is removed by 

15 conventional means. Suitable displaceable groups are, for example halogeno such as chloro, 
or alkanesulphonyloxy, such as mesyloxy. The reaction is conveniently carried out in an 
inert solvent such as or a dipolar aprotic solvent for example N,N-dimethylformamide, 
N^-dimethylacetamide, N-methylpyrrolidin-2-one or dimethylsulphoxide, or acetonitrile. 
The reaction is conveniently carried out in the presence of a suitable base, as described in 

20 relation to process (a) above, such as an alkali metal carbonate, for example potassium 
carbonate. Generally the reaction is suitably performed at a temperature of from -10 to 
120°C, conveniently at or near ambient temperature. 

The starting material, the compound of formula I wherein Q 2 is a group of the formula 
la wherein X 2 Q 3 is OH may be prepared using an analogous process to one of those described 

25 herein for the preparation of compounds of the Formula X For example, Process (a) may be 
used wherein a compound of the Formula II as hereinbefore described is reacted with an 
appropriate 4-aminophenol. Compounds of the formula L 3 CH 2 Q 3 or L ! Q 3 are known or may 
be prepared using conventional procedures. 

Process (1) For the production of those compounds of the formula I wherein Q 1 contains an 
30 (2-6Qalkanoylamino or substituted (2-6C)alkanoylamino, the acylation of a quinazoline 
derivative of the formula I wherein Q 1 contains an amino group. A suitable acylating agent is, 
for example, any agent known in the art for the acylation of amino to acylamino, for example 
an acyl halide, for example a (2-6C)alkanoyl chloride or bromide, conveniently in the 
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presence of a suitable base, as defined hereinbefore, an alkanoic acid anhydride or mixed 
anhydride, for example a (2-6C)alkanoic acid anhydride such as acetic anhydride or the mixed 
anhydride formed by the reaction of an alkanoic acid and a (l-4C)alkoxycarbonyl halide, for 
example a (l^Qalkoxycarbonyl chloride, in the presence of a suitable base as defined 
5 hereinbefore. In general the acylation is carried out in a suitable inert solvent or diluent as 
defined hereinbefore and at a temperature, in the range, for example, -30°C to 120°C, 
conveniently at or near ambient temperature. 

An analogous process may be used to prepare compounds of the formula I containing 
an (l-60alkanesulphonylamino group or substituted alkanesulphonylamino group except the 
10 corresponding (l-6Qalkanesulphonylhalide or or substituted alkanesulphonylhalide (for 
example methanesulphonyl chloride) is used in place of the acylhalide. 
Process (m) : For the production of those compounds of the Formula I wherein Q 2 is an 
indoles indazole derivative of the formula lb, Ic, Id or Ie as hereinbefore defined, the 
reaction, conveniently in the presence of a suitable base, of a compound of the formula 
15 Q"X 3 L\ wherein L 1 is a displaceable group and Q 4 and X 3 have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with a compound of 
the formula XII, 




20 wherein Q 1 and R ! have any of the meanings defined hereinbefore except that any functional 
group is protected if necessary, and Q 28 is selected from a compound of the formula lb', Ic', 
Id'andle' 
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wheiein G 1 , G 4 , G 5 , G 6 and G 7 have any of the meanings defined hereinbefore, except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
removed by conventional means. 
5 Suitable displaceable groups represented by L 1 are as hereinbefore described herein in 

relation to process (a), such as halogeno, for example chloro. 

The reaction is conveniently carried out in the presence of a base. Suitable bases are 
as hereinbefore described in relation to Process (a), for example sodium hydride. 

The reaction is conveniently performed in a suitable inert solvent, for example or a 
10 dipolar aprotic solvent such as N^-dimethylformamide, N,N-dimethylacetamide or 
N-methylpyrrolidin-2-one. The reaction is conveniently carried out at a temperature in the 
range, for example, 10 to 250°C, preferably in the range 20 to 80°C. 

The starting material of the formula XII may be obtained using analogous processes to 
those described herein, for example using process (a) by reacting a quinazoline of the Formula 
15 II as hereinbefore described with the appropriate amino substituted indole or indazole 
derivative of the compounds of the formulae Ib\ Ic\ Id' or Ie\ 

Compounds of the formula Q*X*L l are known or may be prepared using conventional 
procedures. 
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Processfn) For Production of those compounds of the Formula I wherein Q 2 is a group 
of the formula la wherein Q 3 is U,4-oxadiazol-4-yl, or 5-alkyl substituted 1,2,4-oxadiazoM- 
yl, the ring closure of the hydroxyamidine of the formula Xffl 



NH 2 




XIII 

5 wherein Q 1 , Z, R 1 , X 3 , G 1 , G 2 , G 6 and G 7 have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with an orthoester of the formula 
RCO(OCH 3 ) or carboxylic add of the formula RCOOH, wherein R is hydrogen or (1- 
6Qalkyl, whereafter any protecting group that is present is removed by conventional means. 
The reaction is conveniently performed in the presence of an acid, such as formic acid. The 
10 reaction may be performed at a temperature of from ambient to 120°C, preferably at or near to 
ambient temperature. Process (n) is especially suitable for those compounds of the formula I 
wherein X 3 is OCH 2 . 

The hydroxyamidine of the formula XDl may be prepared by conventional procedures, 
for example by reacting a compound of the formula XTV 

15 




XIV 

wherein Q 1 , Z, R 1 , X 3 , G 1 , G 2 , G 6 and G 7 have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with hydroxylamine, conveniently 
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in the presence of a base, whereafter any protecting group that is present is removed by 
conventional means. Suitable bases that may be used in this reaction are as hereinbefore 
defined in relation to process (a), for example an alkali metal carbonate such a potassium 
carbonate. The reaction is conveniently carried out in the presence of a suitable inert solvent 
5 such as a polar solvent, for example in aqueous ethanol. The reaction is suitably carried out at 
a temperature of from 30 to 100°C, for example from 70 to 100°C. 

The compound of the formula XIV may be prepared using an analogous process to 
those described herein for the preparation of compounds of the f ormula I. For example 
process (a) may be used by reacting a quinazoline of the formula II as hereinbefore defined 
10 with an aniline of the formula XV: 




wherein R 1 , X 3 , G 1 , G 2 , G 6 and G 7 have any of the meanings defined hereinbefore, except that 
any functional group is protected if necessary, whereafter any protecting group that is present 
15 is removed by conventional means. Suitable conditions for this reaction are as described for 
process (a). 

Anilines of formula XV are known or may be prepared using conventional techniques, 
for example using analogous processes to those described above for the preparation of starting 
materials of the formula Q 2 NHR ! . For example when X 3 is OCH 2 the compound of the 
20 formula XV may be prepared may, for example, be prepared by reacting the starting nitro 
compound shown in Reaction Scheme 3 in which L 1 is OH with chloroacetonitrile. Hie nitro 
group may then be reduced to an amino group by using step 2 of the process in Reaction 
Scheme 3. 

Process (o) For the production of those compounds of the Formula I wherein Q 2 is a group 
25 of the formula la wherein Q 3 is 5-amino-l,3,4-oxadiazol-5-yl, the cyclisation, conveniently in 
the presence of a base, of the compound of the formula XVI 
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NHNH 2 




XVI 

wherein Q 1 , Z, R l f X 3 , G 1 , G 2 , G 6 and G 7 have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with a cyanogen halide (for example 
5 cyanogen bromide), whereafter any protecting group that is present is removed by 
conventional means. 

Suitable bases that may be used in this reaction are as hereinbefore defined in relation 
to process (a), for example potassium hydrogen carbonate. The reaction is convenientfy 
carried out in the presence of a suitable inert solvent such as a polar solvent, for example in 
10 aqueous ethanol. Hie reaction is suitably carried out at a temperature of from -10 to 40°C, for 
example from -5°C to ambient temperature. 

Compounds of the formula XVI may be prepared by conventional procedures, for 
example by reacting, conveniently in the presence of a base, an ester of formula XVII 




XVII 

15 wherein R is (l-6C)alkyl or benzyl and Q l , Z, R j ,X 3 , G\ G 2 , G 6 and G 7 have any of the 
meanings defined hereinbefore, except that any functional group is protected if necessary, 
with hydrazine, whereafter any protecting group that is present is removed by conventional 
means. Suitable bases that may used are as hereinbefore defined in relation to process (a), for 
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example an organic base such as pyridine. The reaction is conveniently performed in a 
suitable inert solvent such as, for example ethanol. 

The ester of formula XVH may be prepared may be prepared using an analogous 
process to those described herein for the preparation of compounds of the formula L For 
5 example when X 3 is OCH 2 compounds of the formula XVH may be prepared according to 
Reaction Scheme 5. 
Reaction Scheme S 




XVII 



wherein R is (l-6C)alkyl or benzyl and Q\ Z, R 1 , G 1 , G 2 , G 5 , G 7 and each L 1 have any of the 
10 meanings defined hereinbefore, except that any functional group is protected if necessary, 



(i) is suitably performed under analogous conditions to those described herein for process (a) 
hereinbefore 

(ii) is suitable performed under analogous conditions to those described for process (k) 
15 hereinbefore. 

Process (p) For the production of those compounds of the Formula I wherein Q 2 is a group 
of the formula la wherein Q 3 is aryl or heteroaryl and X 3 is S, the coupling of the compound of 
formula XVHI 
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wherein Q\ Z, R\ G\ G\ G 6 and G 7 have any of the meanings defined hereinbefore, except 
that any functional group is protected if necessary, with a compound of the formula Q 3 SH, 
wherein Q 3 is aryl orheteroaryl as defined hereinbefore, except that any functional group is 
5 protected if necessary, in the presence of cuprous bromide, and a base, whereafter any 
protecting group that is present is removed by conventional means. 

Suitable bases for the reaction include, for example organic bases such as 
diazabicyclo[5.4.0]undec-7-ene. The reaction is suitably performed under anhydrous 
conditions in an inert solvent, for example a hydrocarbon solvent such as toluene. The 
10 reaction is suitably performed at a temperature of from 80 to 150°C, for example from 90 to 



130°C. 



Compounds of the formula XVm may be prepared using analogous processes for the 
preparation of the compounds of the formula I described herein. For example a compound of 
formula XVm may be prepared using an analogous process to Process (a) by reacting a 
15 compound of the foimula II with an appropriate 4-iodoaniline. 

Pr0CeSs(q) the production of those compounds of the Formula I wherein Q 1 or Q 2 
contains an (l-6C)alkylamino, substituted <l-6C)allcylamino group or a nitrogen linked 
heterocyclyl group (for example when Q> is l^methylpiperazin-LyDcyclohexan^yl), the 
reductive ammation of an aldehyde or ketone group in a compound of formula 1 , with a 
20 (l-6C)alkylamino, substituted (l^Qalkylamino group or a heterocyclyl group containing an 
NH group in the presence of a suitable reducing agent A suitable reducing agent is, for 
example, a hydride reducing agent, for example an alkali metal aluminium hydride such as 
lithium aluminium hydride, formic acid or, preferably, an alkali metal borohydride such as 
sodium borohydride, sodium cyanoborohydride, sodium triethylborohydride, sodium 
25 trimethoxyborohydride and sodium Iriacetoxyborohydride. The reaction is conveniently 
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performed in a suitable inert solvent or diluent, for example tetrahydrofiiran or diethyl ether 
for the more powerful reducing agents such as lithium aluminium hydride, and, for example, 
methylene chloride or a protic solvent such as methanol and ethanol for the less powerfol 
reducing agents such as sodium triacetoxyborohydride and sodium cyanoborohydride. The 
5 reaction is conveniently performed at a temperature in the range, for example, 10 to 100°C, 
conveniently at or near ambient temperature. 

An analogous reductive amination to that described above may be used to introduce an 
alkyl or substituted alkyl group onto a primary or secondary amine group in a compound of 
the formula I by reductive amination with a corresponding ketone in the presence of a suitable 
10 reducing agent For example, for the production of those compounds of the Formula I 

wherein Q 1 or Q 2 contains a N-methyl group, the corresponding compound containing an NH 
group may be reacted with formaldehyde in the presence of a suitable reducing agent as 
described above. 

Process (r) TJie conversion of one compound of the Formula I into another compound of 
15 the Formula I. 

. It will be appreciated that certain of the various ring substituents in the compounds of 
the present invention may be introduced by standard aromatic substitution reactions or 
generated by conventional functional group modifications either prior to or immediately 
following the processes mentioned above (for example as in process (r)), and as such are 

20 included in the process aspect of the invention. Such reactions and modifications include, for 
example, introduction of a substituent by means of an aromatic substitution reaction, 
reduction of substituents, alkylation of substituents and oxidation of substituents. The reagents 
and reaction conditions for such procedures are well known in the chemical art. Particular 
examples of aromatic substitution reactions include the introduction of a nitro group using 

25 concentrated nitric acid, the introduction of an acyl group using, for example, an acyl halide 
and Lewis acid (such as aluminium trichloride) under Friedel Crafts conditions; the 
introduction of an alkyl group using an alkyl halide and Lewis acid (such as aluminium 
trichloride) under Friedel Crafts conditions; and the introduction of a halogeno group. 
Particular examples of modifications include the oxidation of alkylthio to alkylsulphinyl or 

30 alkylsulphonyl; the substitution of an NH group in Q 1 or Q 2 by the reaction with an optionally 
substituted alkyl halide, an optionally substituted alkenyl halide, an optionally substituted 
aJykynyl halide or optionally substituted alkanoyl halide 
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When a pharmaceuticaUy-acceptable salt of a quinazoline derivative of the Formula I 
- requued, for example an acid-addition salt, itmay be obtained by, for example, reaction of 
mi quinazoline derivative with a suitable acid using a conventional procedure. 

Biological Agggyo 

5 The inhibitory activities of compounds were assessed in non-cell based protein 

tyrosme kinase assays as well as in cell based proliferation assays before their in ™ activity 
was assessed in Xenograft studies, 
a) Protein Tyrosine Kinase phosphorylation Assays 

This test measures the ability of a test compound to inhibit the phosphorylation of a 

10 t^sme^ntamingpolypeptide substrate by an enzyme elected from me EGFR kinase, erbB2 
kinase and erb4 kinase. 

Ynn * eC ° mbinant intoCeUular * EGFR, erbB2 and erbB4 (accession numbers 

X00588, X03363 and IWS6S respectively) were cloned and expressed in the 
baculovirus^fil system. ^™^f™^c*n^^ twi * ic ^ d 
15 lysrs buffer (20mMN-2-hydroxyemylpiperizine-N'-2.^ acid (HEPES) p H7 5 
ISQmMNaCl, 10% glycerol, 1% Triton X-100, 1.5mMMga 2 , ImM ethylene " 

and then cleared by centrifugation. 

Constitutive kinase a ^^^°f ^^erewmiinant proteins w^detennined by their 

Ae.d.AlamneandTyrosinein.herotionfe^:!). Specifienily, ntai^™ 9n-weU 
■romunopiatea were eoated with syndetic ^ (0 ^ of ^ „ , ^ ^ 

^*e< ra s,ro M onnntii n e Ute eda,^„^,p lMeswerewashedin50mM 
25 "/'^'^^^^^--^^Peptine. EGFR, 

a.ro» I eroperoti«inl0^HEPBSpH7.4 ffl ro<„»ti^ t „ro,^„ eM afc 
(ATP) at Km eoneentration for to reapective enzyroe. ,0roM ^ 01mM NajV04 
WHMn-hroiw (DID, 0.1% Triton X-100 with tea, eotnpoend i„ DMSO (fund 

7~ ^- — .^oyd.eroroovaiofd.e^idcoroponen.a 

0.5% Tween 20). 
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The immobilised phospho-peptide product of the reaction was detected by 
immunological methods. Rrstly, plates were incubated for 90 minutes at room temperature 
with anti-phosphotyrosine primary antibodies that were raised in the mouse (4G10 from 
Upstate Biotechnology). Following extensive washing, plates were treated with Horseradish 
5 Peroxidase (HRP) conjugated sheep anti-mouse secondary antibody (NXA93 1 from 

Amersham) for 60 minutes at room temperature. After further washing, HRP activity in each 
well of the plate was measured colorimetrically using 22'-Azino~di-[3-ethylbenzthiazoline 
sulphonate (6)] diammonium salt crystals (ABTS™ from Roche) as a substrate. 

Quantification of colour development and thus enzyme activity was achieved by the 
10 measurement of absorbance at 405nm on a Molecular Devices ThermoMax microplate reader. 
Kinase inhibition for a given compound was expressed as an IC 50 value. This was determined 
by calculation of the concentration of compound that was required to give 50% inhibition of 
phosphorylation in this assay. The range of phosphorylation was calculated from the positive 
(vehicle plus ATP) and negative (vehicle minus ATP) control values. 
15 b) KB cell proliferation assay 

This assay measures the ability of a test compound to inhibit the proliferation of KB 
cells (human naso-pharangeal carcinoma obtained from the American Type Culture Collection 
(ATCQ. 

KB cells (human naso-pharangeal carcinoma obtained from the ATCC were cultured 
20 in Dulbecco's modified Eagle's medium (DMEM) containing 10% foetal calf serum, 2 mM 
glutamine and non-essential amino acids at 37°C in a 7.5% C0 2 air incubator. Cells were 
harvested from the stock flasks using Trypsin/ethylaminediaminetetraacetic acid (EDTA). 
Cell density was measured using a haemocytometer and viability was calculated using trypan 
blue solution before being seeded at a density of 1.25x10 s cells per well of a 96 well plate in 
25 DMEM containing 2.5% charcoal stripped serum, ImM glutamine and non-essential amino 
acids at 37°C in 7.5% C0 2 and allowed to setde for 4 houis. 

Following adhesion to the plate, the cells are treated with or without EGF (final 
concentration of lng/ml) and with or without compound at a range of concentrations in 
dimethylsulphoxide (DMSO) (1% final) before incubation for 4 days. Following the 
30 incubation period, cell numbers were determined by removal of the media by aspiration and 
incubating with 50|^1 of 3-(4 > 5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MIT) 
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(stock Smgfml) for 2 hours. MTT solution was then removed by aspiration, allowed to air dry 
and the cells dissolved upon the addition of lOOpi of DMSO. 

Absoibance of this soluhilised cells was read at 540nm to quantify cell biomass. 
Inhibition of proliferation was expressed as an IC 50 value. Hiis was determined by calculation 
5 of the concentration of compound that was required to give 50% inhibition of proliferation. 
The range of proliferation was calculated from the positive (vehicle plus EGF) and negative 
(vehicle minus EGF) control values, 
c) H16N-2 cell proliferation assay 

This assay measures the ability of a test compound to inhibit heregulin P or EGF 
10 driven proliferation of H16N-2 cells. These non-neoplastic eptihelial cells respond in a 
proliferative manner to stimulation with either EGF or heregulin {$ (Ram, G.R.and Ethier, 
SI\(1996) Cell Growth and Differentiation, 7, 551-561) were isolated human mammary 
tissue (Band, V. and Sager, R. Tumour progression in breast cancer. In: J. S. Rhim and A. 
Dritschilo (eds.), Neoplastic Transformation in human Cell Culture, pp 169-178. Clifton, NJ: 
15 Humana Press, 1991) and were obtained from the Dana-Farber Cancer Institute, 44 Binney 
Street, Boston, Massachusetts 02115. 

H16N-2 cells were routinely cultured in culture medium (a 1:1 mix of Gibco F12 and 
Ham's ceMEM media containing 1 % foetal calf serum, lOmM HEPES, ljig/ml Insulin, 
12.5ng/ml EGF, 2.8pM Hydrocortisone, 2nM Estradiol 5pM Ascorbic Acid, lOjig/ml 
20 Transferrin, O.lmM Phosphoethanolamine, 15nM Sodium Selenite, 2mM Glutamine, lOnM 
Tri-iodo-thrynoine, 35^g/ml Bovine pituitary Extract and O.lmM Ethanolamine) at 37°C in a 
7.5% C0 2 air incubator. Cells were harvested from the stock flasks using 
Trypsin/ethylaminediaminetetraacetic acid (EDTA). Cell density was measured using a 
haemocytometer and viability was calculated using trypan blue solution before being seeded at 
25 a density of l.OxlO 3 cells per well of a 96 well plate in the above media at 37°C in 7.5% C0 2 
and allowed to settle for 72 hours. 

Following this, the cells were starved of serum for 24 hours upon the addition of 
starvation medium (a 1:1 mix of Gibco F12 and Ham's ccMEM media containing, lOmM 
HEPES, 2nM Estradiol, 5pM Ascorbic Acid, 10fig/m] Transferrin, O.lmM 
30 Phosphoethanolamine, 15nM Sodium Selenite, 2mM Glutamine, and O.lmM Ethanolamine) 
and incubated at 37°C in 7.5% CO2. The cells were then treated with or without compound at 
a range of concentrations in dimethylsulphoxide (DMSO) (1% final) for two hours before the 
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addition of exogenous ligand (at a final concentration of lOOng/ml of heregulin fj or 5ng/ml of 
EGF) and incubation with both ligand and compound for 4 days at 37°C in 7.5% CO2. 
Following the incubation period, cell numbers were determined by removal of the media by 
aspiration and incubating with 50jil of 3-(4,5-Dimethylthiazol-2-yl)-2, 5-diphenyltetrazolium 
5 bromide (MTT) (stock 5mg/ml) for 2 hours. MTT solution was then removed by aspiration, 
allowed to air dry and the cells dissolved upon the addition of 100^1 of DMSO. 

Absorbance of this solubilised cells was read at 540nm to quantify cell biomass. 
Inhibition of proliferation was expressed as an IC50 value. This was determined by calculation 
of the concentration of compound that was required to give 50% inhibition of proliferation. 
10 The range of proliferation was calculated from the positive (vehicle plus ligand) and negative 
(vehicle minus ligand) control values. 

d) In vivo L0V0 Xenograft assay 

This assay measures the ability of a test compound to inhibit the growth of a L0V0 
tumour cell xenograft (colorectal adenocarcinoma obtained from the ATCC) in FemaleSwiss 
15 athymic mice (Alderley Park, nu/nu genotype). 

Female Swiss athymic {nu/nu genotype) mice were bred and maintained in Alderley 
Park in negative pressure Isolators (PFI Systems Ltd.). Mice were housed in a hairier facility 
with 12hr light/dark cycles and provided with sterilised food and water ad libitum. All. 
procedures were performed on mice of at least 8 weeks of age. L0V0 tumour cell xenografts 
20 were established in the hind flank of donor mice by sub-cutaneous injections of lxlO 7 freshly 
cultured cells in lOOjol of serum free media per animal. On day 5 post-implant, mice were 
randomised into groups of 7 prior to the treatment with compound or vehicle control that was 
administered once daily at 0.1 ml/kg body weight. Tumour volume was assessed twice weekly 
by bilateral Vernier calliper measurement, using the formula (length x width) x V(length x 
25 width) x (n/6), where length was the longest diameter across the tumour, and width was the 
corresponding perpendicular. Growth inhibition from start of treatment was calculated by 
comparison of the mean changes in tumour volume for the control and treated groups, and 
statistical significance between the two groups was evaluated using a Students t test. 

e) In vivo BT-474 Xenograft assay 

30 This assay measures the ability of a test compound to inhibit the growth of a BT-474 

tumour cell xenograft (human mammary carcinoma obtained from Dr Baselga, Laboratorio 
Kecerca Oncologics Paseo Vail DTfebron 119-129, Barcelona 08035, Spain) in Ffemale Swiss 
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athymic mice (Alderley Park, nu/nu genotype) (Baselga, J. et al; (1998) Cancer Research, 58, 
2825-2831). 

Female Swiss athymic (nu/nu genotype) mice were Bred and maintained in Alderley 
Park in negative pressure Isolators (PFI Systems Ltd.)- Mice were housed in a barrier facility 
5 with 12hr light/dark cycles and provided with sterilised food and water ad libitum. All 
procedures were performed on mice of at least 8 weeks of age. BT-474 tumour cell 
xenografts were established in the hind flank of donor mice by sub-cutaneous injections of 
IxlO 7 freshly cultured cells in lOOjil of serum free media with 50% Matrigel per animal. On 
day 14 post-implant, mice were randomised into groups of 10 prior to the treatment with 
10 compound or vehicle control that was administered once daily at 0.1ml/kg body weight 
Tumour volume was assessed twice weekly by bilateral Vernier calliper measurement, using 
the formula (length x width) x V(length x width) x (it/6), where length was the longest 
diameter across the tumour, and width was the corresponding perpendicular. Growth 
inhibition from start of treatment was calculated by comparison of the mean changes in 
15 tumour volume for the control and treated groups, and statistical significance between the two 
groups was evaluated using a Students / test. 

. Although the pharmacological properties of the compounds of the Formula I vary with 
structural change as expected, in general activity possessed by compounds of the Formula I, 
may be demonstrated at the following concentrations or doses in one or more of the above 
20 tests (a), (b), (c), (d) and (e)> 

Test (a):- IC 50 in the range, for example, 0.001 - 10 pM; 

Test (b):- IC50 in the range, for example, 0.001 - 20 /iM; 

Test (c):- IC 50 in the range, for example, 0.001 - 20 fiM; 

Test (d):- activity in the range, for example, 1-200 mg/kg/day; 
25 Test (e):- activity in the range, for example, 1-200 mg/kg/day; 

No physiologically unacceptable toxicity was observed in Test (d) or (e) at the 
effective dose for compounds tested of the present invention. Accordingly no untoward 
toxicological effects are expected when a compound of Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore is administered at the dosage 
30 ranges defined hereinafter. 

According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a quinazoline derivative of the Formula I, or a 
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phamiaceutically-acceptable thereof, as defined hereinbefore in association with a 
pharaaceutically-acceptable diluent or carrier. 

The compositions of the invention may be in a form suitable for oral use (for example 
as tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
5 powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
10 or as a suppository for rectal dosing). 

• The compositions of the invention may be obtained by conventional procedures using 
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or 
. preservative agents. 

15. The amount of active ingredient that is combined with one or more excipients to 

produce a single dosage form will necessarily vary depending upon the host treated and the 
particular route of administration. For example, a formulation intended for oral 
administration to humans will generally contain, for example, from 0.5 mg to 0.5 g of active 
agent (more suitably from 0.5 to 100 mg, for example from 1 to 30 mg) compounded with an 
20 appropriate and convenient amount of excipients which may vary from about 5 to about 98 
percent by weight of the total composition. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula I will naturally vary according to the nature and severity of the conditions, the age 
and sex of the animal or patient and the route of administration, according to well known 
25 principles of medicine. 

In using a compound of the Formula I for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.1 mg/kg to 
75 mg/kg body weight is received, given if required in divided doses. Li general lower doses 
will be administered when a parenteral route is employed. Thus, for example, for intravenous 
30 administration, a dose in the range, for example, 0.1 mg/kg to 30 mg/kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
example, 0.05 mg/kg to 25 mg/kg body weight will be used. Oral administration is however 
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preferred, particularly in tablet form. Typically, unit dosage forms will contain about 0.5 mg 
to 0.5 g of a compound of this invention. 

We have found that the compounds of the present invention possess antiproliferative 
properties such as anticancer properties that are believed to arise from their erbB family 
5 receptor tyrosine kinase inhibitory activity, particularly inhibition of the EGFR and/or erbB2 
and/or erbB4 receptor tyrosine kinases, and especially the selective inhibition of erbB2 
receptor tyrosine kinases. Accordingly the compounds of the present invention are expected 
to be useful in the treatment of diseases or medical conditions mediated alone or in part by 
erbB receptor tyrosine kinases, i.e. the compounds may be used to produce a erbB receptor 
10 tyrosine kinase inhibitory effect in a warm-blooded animal in need of such treatment. Thus 
the compounds of the present invention provide a method for the treatment of malignant cells 
characterised by inhibition of one or more of the erbB family of receptor tyrosine kinases. 
♦ Particularly the compounds of the invention may be used to produce an anti-proliferative 

and/or pro-apoptotic and/or anti-invasive effect mediated alone or in part by the inhibition of 
15 erbB receptor tyrosine kinases. Particularly, the compounds of the present invention are 
expected to be useful in the prevention or treatment of those tumours that are sensitive to 
inhibition of one or more of the erbB receptor tyrosine kinases, such as EGFR and/or erbB2 
and/or erbB4 kinase that are involved in the signal transduction steps which drive proliferation 
and survival of these tumour cells. Accordingly the compounds of the present invention are 
20 expected to be useful in the treatment and/or prevention of a number of hypeiproliferati ve 
disorders by providing an anti-proliferative effect. These disorders include, for example 
psoriasis, benign prostatic hyperplasia (BPH), atherosclerosis and restenosis and, in particular, 
erbB2 receptor tyrosine kinase driven tumours. Such benign or malignant tumours may affect 
any tissue and include non-solid tumours such as leukaemia, multiple myeloma or lymphoma, 
25 and also solid tumours, for example bile duct, bone, bladder, brain/CNS, breast, colorectal, 
endometrial, gastric, head and neck, hepatic, lung, neuronal, oesophageal, ovarian, pancreatic, 
prostate, renal, skin, testicular, thyroid, uterine and vulval cancers. 

According to this aspect of the invention there is provided a compound of the formula 
I, or a pharmaceutical^ acceptable salt thereof, for use as a medicament 
30 Thus according to this aspect of the invention there is provided the use of a 

quinazoline derivative of the formula I, or a phannaceuticaUy-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the production of an 
anti-proliferative effect in a warm-blooded animal such as man. 
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According to a further feature of this aspect of the invention there is provided a 
method for producing an antiproliferative effect in a warm-blooded animal, such as man, in 
need of such treatment which comprises administering to said animal an effective amount of a 
quinazoline derivative of the formula I, or a pharmaceutical^ acceptable salt thereof, as 
5 hereinbefore defined. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharmaceutical^ acceptable salt thereof, for use in the production of an 
anti-proliferative effect in a warm-blooded animal such as man. 

According to a further aspect of the invention there is provided the use of a 
10 quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the prevention or 
treatment of those tumours which are sensitive to inhibition of erbB receptor tyrosine kinases, 
such as EGFR and/or erbB2 and/or erbB4, that are involved in the signal transduction steps 
which lead to the proliferation of tumour cells. 
15 According to a fiirther feature of this aspect of the invention there is provided a 

method for the prevention or treatment of those tumours which are sensitive to inhibition of 
one or more of the erbB family of receptor tyrosine kinases, such as EGFR and/or erbB2 
and/or erbB4, that are involved in the signal transduction steps which lead to the proliferation 
and/or survival of tumour cells in a warm-blooded animal, such as man, in need of such 
20 treatment, which comprises administering to said animal an effective amount of a quinazoline 
derivative of the Formula I, or a phaimaceutically-acceptable salt thereof, as defined 
hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharmaceutical^ acceptable salt thereof, for use in the prevention or treatment 
25 of those tumours which are sensitive to inhibition of one or more of the erbB family of 
receptor tyrosine kinases, such as EGFR and/or erbB2 and/or erbB4, that are involved in the 
signal transduction steps which lead to the proliferation and/or survival of tumour cells. 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
30 defined hereinbefore in the manufacture of a medicament for use in providing a EGFR and/or 
erbB2 and/or erbB4 kinase inhibitory effect 

According to a further feature of this aspect of the invention there is provided a 
method for providing a EGFRand/or an ert>B2 and/or an erbB4 kinase inhibitory effect in a 
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warm-blooded animal, such as man, in need of such treatment, which comprises administering 
to said animal an effective amount of a quinazoline derivative of the Formula I, or a 
pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
5 formula I, or a pharmaceutical^ acceptable salt thereof, for use in providing a EGFRand/or an 
erbB2 and/or an erbB4 kinase inhibitory effect 

According to a further aspect of the invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in providing a selective 
10 erbB2 kinase inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing a selective erbB2 kinase inhibitory effect in a warm-blooded animal, 
such as man, in need of such treatment, which comprises administering to said animal an 
effective amount of a quinazoline derivative of the Formula I, or a 
15 pharmaceuticaUy-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharmaceutical^ acceptable salt thereof, for use in providing a selective erbB2 
kinase inhibitory effect. 

By "a selective erbB2 kinase inhibitory effect" is meant that the quinazoline derivative 
20 of formula I is more potent against eibB2 receptor tyrosine kinase than it is against other 
kinases. In particular the quinazoline derivative of formula I is more potent against erbB2 
receptor kinase than it is against EGFR tyrosine kinase. For example in a cellular assay (such 
as the H16N-2 assay described herein) the quinazoline derivative of formula I is at least 5 
times, preferably at least 10 times more potent against erbB2 receptor tyrosine kinase driven 
25 proliferation than it is against EGFR tyrosine kinase driven proliferation, as determined from 
the relative IC50 values 

According to a further aspect of the present invention there is provided the use of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use in the treatment of a cancer 
30 selected from leukaemia, multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, 
breast, colorectal, endometrial, gastric, head and neck, hepatic, lung, neuronal, oesophageal, 
ovarian, pancreatic, prostate, renal, skin, testicular, thyroid, uterine and vulval cancer. 
According to a further feature of this aspect of the invention there is provided a 
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method for treating a cancer selected from selected from leukaemia, multiple myeloma, 
lymphoma, bile duct, bone, bladder, brain/CNS, breast, colorectal, endometrial, gastric, head 
and neck, hepatic, lung, neuronal, oesophageal, ovarian, pancreatic, prostate, renal, skin, 
testicular, thyroid, uterine and vulval cancer in a warm-blooded animal, such as man, in need 

5 of such treatment, which comprises administering to said animal an effective amount of a 
quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as 
defined hereinbefore. 

According to a further aspect of the invention there is provided a compound of the 
formula I, or a pharmaceutical^ acceptable salt thereof, for use in the treatment of a cancer 

10 selected from leukaemia, multiple myeloma, lymphoma, bile duct, bone, bladder, brain/CNS, 
breast, colorectal, endometrial, gastric, head and neck, hepatic, lung, neuronal, oesophageal, 
ovarian, pancreatic, prostate, renal, skin, testicular, thyroid, uterine and vulval cancer. 

Hie antiproliferative treatment defined hereinbefore may be applied as a sole therapy 
or may involve, in addition to the quinazoline derivative of the invention, conventional 

15 surgery or radiotherapy or chemotherapy. Such chemotherapy may include one or more of the 
following categories of anti-tumour agents: 

(i) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as alkylating agents (for example cis-platin, caiboplatin, cyclophosphamide, 
nitrogen mustard, melphalan, chlorambucil, busulphan and nitrosoureas); antimetabolites (for 

20 example antifolates such as fluoropyrimidines like 5-fluorouracil and tegafur, raltitrexed, 
methotrexate, cytosine arabinoside and hydroxyurea; antitumour antibiotics (for example 
anthracyclines like adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, 
mitomycin-C, dactinomycin and mithramycin); antimitotic agents (for example vinca 
alkaloids like vincristine, vinblastine, vindesine and vinorelbine and taxoids like taxol and 

25 taxotere); and topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and 
teniposide, amsaciine, topotecan and camptothecin); 

(ii) cytostatic agents such as antioestrogens (for example tamoxifen, toremifene, 
raloxifene, droloxifene and iodoxyfene), antiandrogens (for example bicalutamide, flutamide, 
nilutamide and cyproterone acetate), LHRH antagonists or LHRH agonists (for example 

30 goserelin, leuprorelin and buserelin), progestogens (for example megestrol acetate), aromatase 
inhibitors (for example as anastrozole, letrozole, vorazole and exemestane) and inhibitors of 5 
cc-reductase such as finasteride; 
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(iii) Agents which inhibit cancer cell invasion (for example metalloproteinase inhibitors 
like marimastat and inhibitors of urokinase plasminogen activator receptor function); 

(iv) other inhibitors of growth factor function, for example such inhibitors include growth 
factor antibodies, growth factor receptor antibodies (for example the anti-erbb2 antibody 

5 trastuzumab [Herceptin™] and the anti-erbbl antibody cetuximab [C225]) , farnesyl 
transferase inhibitors, tyrosine kinase inhibitors and serine/threonine kinase inhibitors, for 
example inhibitors of the epidermal growth factor family (for example EGFR family tyrosine 
kinase inhibitors such as N-(3-chloro-4-fluorpphenyl)-7-methoxy-6-(3- 
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl>6,7- 

10 bis(2-methoxyethoxy)quinazolin-4-aimne (erlotmib, OSI-774) and 6-acrylamido-N-(3-chloro- 
4-fluco:ophenyl)-7-(3-morpholinopropoxy)quinazoUn^amine (CI 1033)), for example 
inhibitors of the platelet-derived growth factor family and for example inhibitors of the 
hepatocyte growth factor family; 

(v) antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
15 growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

bevacizumab [Avastin™], compounds such as those disclosed in International Patent 
Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 
compounds that work by other mechanisms (for example linomide, inhibitors of integrin <xvP3 
function and angiostatin); 
20 (vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 
International Patent Applications WO 99/02166, WOOO/40529, WO 00/41669, WO01/92224, 
WO02/04434 and WO02/08213; 

(vii) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 

25 (viii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug 
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

30 (ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
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approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
cytokine-transfected dendritic cells, approaches using cytoWne-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

Such conjoint treatment may be achieved by way of the simultaneous, sequential or 
separate dosing of the individual components of the treatment. Such combination products 
employ the compounds of this invention within the dosage range described hereinbefore and 
the other phannaceutically-active agent within its approved dosage range. 

According to this aspect of the invention there is provided a pharmaceutical product 
comprising a quinazoline derivative of the formula I as defined hereinbefore and an additional 
10 anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in warm-blooded animals (including man), they are also useful whenever it is required 
to inhibit the effects of the erbB receptor tyrosine protein kinases. Thus, they are useful as 
pharmacological standards for use in the development of new biological tests for the 
15 evaluation of the effects of inhibitors of cell cycle activity in laboratory animals such as cats, 
dogs, rabbits, monkeys, rats and mice , and in the search for new pharmacological agents. 

The invention will now be illustrated by the following non limiting examples in which, 
. unless stated otherwise: 

(i) temperatures are given in degrees Celsius (°C); operations were carried out at room or 
20 ambient temperature, that is, at a temperature in the range of 18-25°C; 

(ii) organic solutions were dried over anhydrous magnesium sulphate; evaporation of solvent 
was carried out using a rotary evaporator under reduced pressure (600-4000 Pascals; 
4.5-30mmHg) with a bath temperature of up to 60°C; 

(iii) chromatography means flash chromatography on silica gel; thin layer chromatography 
25 (TLC) was carried out on silica gel plates; 

(iv) in general, the course of reactions was followed by TLC and / or analytical LC-MS, and 
reaction times are given for illustration only; 

(v) final products had satisfactory proton nuclear magnetic resonance (NMR) spectra and/or 
mass spectral data; 

30 (vi) yields are given for illustration only and are not necessarily those which can be obtained 
by diligent process development; preparations were repeated if more material was required; 
(vii) when given, NMR data is in the form of delta values for major diagnostic protons, given 
in parts per million (ppm) relative to tetramethylsilane (TMS) as an internal standard, 
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otherwise indicated; the following abbreviations have been used: s, singlet; d, doublet; t, 
triplet; q, quartet; m, multiplet; b, broad; 

(viii) chemical symbols have their usual meanings; SI units and symbols are used; 
5 (ix) solvent ratios are given in volume.volume (v/v) terms; and 

(x) mass spectra were run with an electron energy of 70 electron volts in the chemical 
ionization (CI) mode using a direct exposure probe; where indicated ionization was effected 
by electron impact (EI), fast atom bombardment (FAB) or electrospray (ESP); values for m/z 
are given; generally, only ions which indicate the parent mass are reported; and unless 
10 otherwise stated, the mass ion quoted is (MH) + which refers to the protonated mass ion; 
reference to NT is to the mass ion generated by loss of an electron; and reference to M-H+ is to 
the mass ion generated by loss of a proton; 
• (xi) unless stated otherwise compounds containing an asymmetrically substituted carbon 

and/or sulphur atom have not been resolved; 
15 (xii) where a synthesis is described as being analogous to that described in a previous example 
the amounts used are the millimolar ratio equivalents to those used in the previous example; 
(xvi) the following abbreviations have been used: 
THF tetrahydrofuran; 
DMF A^-dime%Iformamide; 
10 DMA Wdimethylacetamide; 

NMP l-methyl-2-pyrtoUdinone; 
DCM dichloromethane; 
DMSO dimethylsulphoxide; 

HATU ^^^^^l-H^m^'-Tetiam^yluromxim 
5 Hexafluoro-Phosphate; 
DCE 1,2-dichloroethane; 
m-CPBA Mero-Chloroperbenzoicacid; 
^ Isopropyl alcohol; and 

e *er diethyl ether. 

xvii) where a synthesis is described as leading to an acid addition salt (e.g. HC1 salt), the 
stoichiometry of the salt was not determined. Unless otherwise stated, all NMR data' is 
reported on free-base material, with isolated salts converted to the free-base form prior to 
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characterisation by treating a solution of the salt in aqueous methanol with a base such as 
ammonium hydroxide or sodium bicarbonate thereby precipitating the free base or by 
chromatography on silica using an eluant containing a base such as ammonia. Alternatively 
the free base may be obtained by an extraction method wherein the compound is pardoned 
5 between an organic solvent and a basic aqueous medium. The free base is then isolated from 
the organic medium by, for example evaporation of the organic solvent. 
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Example 1 

4-(l.Ben2vHndol-5.vlaipinoV5.(1 ^ 

A solution of 4^Woro-5-(l-methjdpiperidin-4-yloxy)quinazoline (0.15 g) (reference 
example 2) and 5-amino-l-benzyUndole (0.12 g) in IPA (5 ml) (reference example 7.1) 
5 containing HQ in ether (IN, 0.54 ml) was heated at reflux for 1 nr. The solution was.cooled 
and the resulting precipitate filtered to give the title compound as a yellow solid (0.1 15 g, 
46%); NMR spectrum (DMSO-d6) 2.2 - 3.6 (m, 11H), 5.5 (s, 2H), 6.6 (s, 1H), 7.2 - 7.6 (m, 
11H), 8.0(m, 1H), 8.1 (m, 1ED: Mass spectrum M» + dfA 

The procedure described above was repeated using the appropriate 4-chloroquinazolin 
10 and aniline. Thus were obtained the compounds described below: 
Example 1.1 

4-(3-CMoro^-phCToxvaiiffinoV5-n .me^ 

Obtained by reacting 4^hloro-5-(l-me%lpir^ridin^-yloxy)quinazoline (reference 
example 2) and 3-cMoro-4-phenoxyaiuJine (reference example 8) in 51% yield; NMR 
15 Spectrum (DMSO-d6) 1.90 (m, 2H), 2.17 (s, 3H), 2.20 (m, 4H), 2.65 (m, 2H), 4.78 (m, 1H), 
6.94 (d, 2H), 7.10 (t, 1H), 7.19 (d, 1H), 7.24 (d, 1H), 7.36 (t, 3H), 7.59 (dd, 1H), 7.73 (t, 1H), 
8.33 (d,lH), 8.56 (s, 1H), 10.19 (s, 1H); Mass Spectrum MH* 461. 
Example 1.2 

4- (3-Chloro^«3-fluorobenzY^^ 
20 hydrochloride . 

Obtained by reacting 4n:hloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(3-fluorobenzyloxy)aniline (reference example 8.1) in 70% yield; 
NMR Spectrum (DMSO-d6) 1.90 (m, 2H), 2.11 (m, 2H), 2.17 (s, 3H), 2.26 (t, 2H), 2.61 (m, 
2H), 4.77 (m, 1H), 5.23 (s, 2H), 7.11-7.34 (m, 6H), 7.39-7.53 (m, 2H), 7.69 (t, 1H), 8.11 (d, 
25 1H), 8.49 (s, 1H), 10.03 (s, 1H); Mass Spectrum MH+ A<n 
Example 13 

5- (l-Memvlpiperidin-4-YloxYM-f4-phe noxvaml m e>auina2olinehy drn f hlnriHp 

Obtained by reacting 4<hloro-5-(l-methylpiperidin-4-yloxy)quinazolirie (reference 
example 2) with 4-phenoxyaniline in 41% yield; NMR spectrum (DMSO-d6) 2.2 - 2.5 (m, 
30 4H), 2.7 (s, 3H), 3.1 (m, 2H), 3.5 (m, 2H), 5.1 (m, 2H), 7.1 (d, 2H), 7.2 (m, 3H), 7.4 (m, 2H), 
7.6 (m, 2H), 7.7 (d, 1H), 7.8 (d, 1H), 8.0 (t, 1H), 8.8 (s, 1H); Mass sj gcttum MW* 47.7 
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Example 1.4 

5-(l-MethvIpiperidm^-vloxv)^(4-^ 

Obtained by reacting 4^hloro-5^1-methylpiperidin^yloxy)quinazoline (reference 
example 2) with 4-(phenylthio)aniline in 57% yield; NMR spectrum (DMSO-d6) 2.3 - 2.5 (m, 
5 4H), 2.8 (s, 3H), 3.2 (m, 2H), 3.5 (m, 2H), 5.1 (m, 1H), 7.4 (m, 7H), 7.6 (m, 2H), 7.8 (d, 1H), 
7.9 (d, 1H), 8.0 (t, 1H), 8.9 (s, 1H); Mass spectrum MH+ 443. 
Example L5 

4-(l-Beiizenesulphonvundol-5-vlanunoV5-(l-m 
hydrochloride 

10 Obtained by reacting 4^Uoro-5-(l-methylpiperidin^yloxy)quinazoline (reference 

example 2) with 5-amino-l-benzenesulphonylindole (reference example 7) in 26% yield; 
NMR spectrum (DMSO-d6) 1.8 (m, 2H), 2.2 (s, 3H), 2.3 (m, 4H), 2.6 (m, 2H), 4.8 (m, 1H), : 
6.9 (d, 1H), 7.2 (d, 1H), 73 (d, 1H), 7.6 (m, 3H), 7.7 (m, 2H), 7.8 (d, 1H), 8.0 (m, 3H), 8.2 (s, 
1H), 8.5 (s, 1H); Mass spectrum MKT 514. . 

15 Example 1.6 

4-(3»Chloro^-(3-pyridyloxv)anilino)^ ; 
hydrochloride 

Obtained by reacting 4-cMoro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3^hloro^-(pyridyl-3K>xy)aniline (reference example 5) in 17% yield; NMR 
20 spectoum (DMSO-d6, 373K) 2.2-2.5 (m, 2H), 2.5-2.8 (m, 2H), 2.8 (s, 3H), 2.8-3.6 (m, 4H), 5.0 
( m> 1H), 7.2-7.3 (d, 1H), 7.3-7.35 (d, 1H), 7.35-7.5 (m, 3H), 7.7-7.75 (dd, 1H), 7.75-7,85 (t, 
1H), 8.3 (d, 1H), 8.4 (d, 2H), 8.5 (s, 1H), 9.9 (bs, 1H), 10.3-10.5 (bs, lH); Mass spectrum MET 
462. 

Example 1.7 
25 4-(3-CMoro-4-(3-fluorophenoxy)anilino^^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(3-fluorophenoxy)aniline (reference example 5,1) in 35% yield; 
NMR spectrum (DMSO-d6, 373K) 2.2 - 2.5 (m, 2H), 2.5 - 2.8 (m, 2H), 2.8 (s, 3H), 2.8 - 3.6 
30 (m, 4H), 5.0 (m, 1H), 6.75 - 6.8 (dd, 1H), 6.8 - 6.85 (dt, 1H), 6.92 - 7.02 (td, 1H), 7.2 - 7.25 (d, 
1H), 7.25 - 7.35 (d,lH), 7.4 - 7.45 (m, 2H), 7.7 - 7.8 (dd, 1H), 7.8 - 7.85 (t, 1H), 8.3 (s, 1H), 
8.6 (s, 1H), 9.9 - 10.1 (bs, 1H), 10.4 - 10.6 (bs, 1H); Mass spectrum MH* 479. 
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Example 1.8 

3- CMoro-4-(23-dffluoro D henoxvtenil ^ 
hydrochloride 

Obtained by reacting 4^n]oro-5-(l-methylpiperidin-4-yloxy)quinazohne (reference 
5 example 2) and 3-chloro^-(23-difluorophenoxy)anihne (reference example 5.2) in 67% 
yield; NMR spectrum. (DMSO-d6, 373K) 2.3 - 2.4 (m, 2H), 2.5 - 2.6 (m, 2H), 2.8 (s, 3H), 3.0 - 
3.6 (m, 4H), 5.0 (m, 1H), 6.8 - 6.9 (m, 1H), 7.15 - 7.25 (m, 2H), 7.3 - 7.35 (d, 1H), 7.45 - 7 5 
(d, 1H), 7.7 - 7.75 (dd, 1H), 7.75 - 7.85 (t, 1H), 8.32 - 8.35 (d, 1H), 8.6 (s, 1H), 10.0 (bs, 1H); 
Mass spectrum MH + 497. 

10 Example 1.9 

4- (3-CMoro-4-f2-p Y ri m idmyloCT^ 
hydrochloride 

. Obtained by reacting 4^hloro-5-(l-methylpipendm-^yloxy)quinazoUne (reference 
example 2) and 3-cWoro-4^2-pyrirmdinyloxy)aniUne (ex Bionet Ltd) in 90% yield; NMR 
15 spectrum (DMSO-d6, 373K) 22 - 2.4 (m, 2H), 2.4 - 2.6 (m, 2H), 2.8 (s, 3H), 3.0 - 3.6 (m, 4H), 
5.0 (m, 1H), 7.25 - 7.3 (t, 1H), 7.3 - 7.35 (d, 1H), 7.38 - 7.42 (d, 1H), 7.45 , 7.5 (d, 1H), 7.7 - ' 
7.78 (dd, 1H), 7.78 - 7.82 (t, 1H), 8.25 (d, 1H), 8.6 (s, 1H), 8.66 (s, 1H), 8.68 (s,lH), 10.0 (bs, 
1H); Mass spectrum MH* 463. 
Example 1.10 

20 4-(3-Chloro^t-r2-thenovnan ilinoV 5-H -methylpiperidin^ vloxvtoiiinfl^linp 
hydrochloride 

Obtained by reacting 4-cWoro-5^1-methylpiperidin-4-yi6xy)quinazoline (reference 
example 2) and 3-chlon>4-(2-thenoyl)aniUne (prepared using the method of Example 15(6) of 
WO 96/151 18) in 53% yield; NMR Spectrum (DMSO-d6) 2.2 - 2.6 (m, 4H), 2.8 (s, 3H), 3.0 - 
25 3.6 (m, 4H), 5.0 - 5.1 (m, 1H), 7.25 (t, 1H), 7.3 - 7.4 (m, 1H), 7.45 (d, 1H), 7.55 (d, 1H), 7.6 
(d, 1H), 7.75 - 7.85 (m, 2H), 8.2 (d, 1H), 8.4 (d, 1H), 8.65 (s, 1H); Mass Spectrum MH* 477, 
479. 



30 
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Example1.11 

*(3-Chloro.4-((lMnprhy|.lff.miida^^ 
yloxv)auinay.olini> hydrochloride 

Obtained by reacting 4^Woro-5-(l-methylpiperidin-4-yloxy)quinazoUne (reference 
5 example 2) and 3-chlon>4-((l-methyI- W-imidazol-2-yl)methoxy)aniline (prepared using the 
method of Example 15(24) of WO 96/15118) in 44% yield; NMRSoectnnn (DMSO-<16) 2.2 - 
2.6 (m, 4H), 2.8 (s, 3H), 3.1 - 3.6 (m, 4H), 3.75 (s, 3H), 4.9 - 5.0 (m, 1H), 5.25 (s, 2H), 6.9 (s, 
1H), 7.2 (s, 1H), 7.25 (d, 1H), 7.35 (d, 1H), 7.4 (d, 1H), 7.55 (dd, 1H), 7.75 (t, 1H), 8.15 (d , 
1H), 8.5 (s, 1H), 9.8 (bs, 1H): Mass Spectmm M.H+ 477 
10 Example 1.12 

4K3.CMoro^-(N-(2-pvridvl mt ^yl)^ 
yloxv)auinazolme hydrochloride 

Obtained by reacting 4^hloro-5-(l-memylpiperidin^yloxy)quina Z oline (reference ■ 
example 2) and S-aioro^^-pyridylmethyOarninoJaniline (reference example 9.1) in. . 
15 46% yield; NMR Spectrum (DMSO-d6) 1.90 (m, 2H), 2.15 (m, 2H), 2.20 (s, 3H), 2.30 (m, ; 
2H), 2.61 (m, 2H), 4.50 (d, 2H), 4.79 (tt, 1H), 6.23 & 1H), 6.63 (d, 1H), 7.19 (d, 1H); 7.23 -- 
7.35 (m, 3H), 7.36 (d, 1H), 7.68 (d, 1H), 7.77 (ddd, liH), 7.96 (d, 1H), 8.44 (s, 1H), 8.57 (d, ■ : 
1H), 9.90 (s, 1H); Mass Spectrum MET 475. 
Example 1.13 

20 5-q-Methvlp iperidin-4.YlnxY)-4-f3.niethvM.rN-r2- 

PvridYl m ethvnaminft] a nil, no ) (lu i nazftl j lliehvdroc|l|nr . dp 

Obtained by reacting 4^hlon>5-(l-methylpiperidin-^yloxy)quinazoline (reference 
example 2) and 3-memyl^[N-(2- P yridylmethyl)arnino]aniUne (reference example 5.3) in 
53% yield; NMR Spectrum (DMSO-d6) 2.27 (s, 3H), 2.30 (m, 2H), 2.50 (m, 2H), 2.75 (s, 3H), 
25 3.15 (m, 2H), 3.55 (m, 2H), 4.52 (s, 2H), 5.10 (m, 1H), 6.43 (d, 1H), 7.27 (d, 1H), 7.32 (dd, 
1H), 7.37-7.55 (m, 4H), 7.81 (dd, 1H), 7.91 (dd, 1H), 8.59 (d, 1H), 8.75 (s, 1H), 10.3 - 10.6 (d, 
1H), 11.15 (bs, 1H); Mass Sp ectnim MH* 455. 
Example 1.14 

4-(3-CMoro-4-PWthvl-N.(2-nvn^y^ 
30 vloxy)quinazoline hydrochloride 

Obtained by reacting 4^Woro-^(l-nlemylpir J eridin-4-yloxy)quinazoUne (reference 
example 2) and 3^hloro^-[N-methyl-N-(2-pyridyl)amino]anihne (reference example 5.4) in 



WO 03/040108 



PCT/GB02/04931 



- 121 - 

85% yield; NMR Spectrum (DMSO-d6) 2.25 (m, 2H), 2.40 (m, 2H), 2.79 (s, 3H), 3.20 (m, 
2H), 3.40 (s, 3H), 3.57 (m, 2H), 5.00 (m, 1H), 6.24 (d, 1H), 6.66 (dd, 1H), 7.36 (d, 1H), 7.40 - 
7.50 (m, 3H), 7.76 (d, 1H), 7.80 (dd, 1H). 8.15 (d, 1H), 838 (d, 1H), 8.64 (s, 1H), 9.85 - 10.25 
(d, 1H), 10.60 - 10.90 (d, 1H); MassSpectnim MH* 475. 
5 Example 1.15 

4^3-CMoro^.(2-DTridvlamiqo)aii^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3^Woit>-H2-pyridylainino)aniline (reference example 5.5) in 89% yield; 
10 NMR Spectrum (DMSO-d6) 2.22 (m, 2H), 2.45 (m, 2H), 2.77 (s, 3H), 3.20 (m, 2H), 3.55 (m, 
2H), 4.90-5.15 (m, 1H), 6.77 (dd, 1H), 6.97(d, 1H), 7.37 (d, 1H), 7.41 (d, 1H), 7.53 (d, 1H), 
7.60 (ddd, 1H), 7.80 (dd, 1H), 8.00 (d, 1H), 8.09 (d, 1H), 8.27 (d, 1H), 8.50 (s, 1H), 8.63 (s, 
1H), 9.85 - 1020 (d, 1H), 10.65 - 1 1.00 (d, 1H); MassSpectnim MH+ 463. 
Example 1.16 

15 5^1-MethTlpiperidfa-4-vloxy^ 
hydrochloride 

Obtained by reacting 4<hloro-5<l-methylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-methyl-4-(2-pyridylammo)aniline (reference example 5.6) in 86% yield; 
^SP^ 1 " (DMSO-d6) 2.27 (m, 5H), 2.50 (m, 2H), 2.77 (s, 3H), 3.20 (m, 2H), 3.55 (m, 
20 2H), 5.01 (m, 1H), 6.66 (dd, 1H), 6.72 (d, 1H), 7.31 (d, 1H), 7.38 (d, 1H), 7.52 (dd, 1H), 7.55 
(d, 1H), 7.67 (d, 1H), 7.70 (s, 1H), 7.77 (dd, 1H), 8.03 (d, 1H), 8.26 (s, 1H), 8.54 (s, lH), 10.01 
(s, 1H), 10.80 (s, 1H); Mass Spectrum MH+ 441 
Example 1.17 

4.(3-Methyl^r N . methv i. N . (2 ^^ 

25 quinazoline hydrochjoridie 

Obtained by reacting 4K;Woro-5-(l-methylpi P eridin-4-yloxy)quinazoline (reference 
example 2) and 3-methyl- 4-[N-memyl-NK2-pyridyl)amino]anihne (reference example 5.7) 
in 73% yield; NMR Spectrum (DMSO-d6) 2.12 (s, 3H), 2.28 (m, 2H), 2.50 (m, 2H), 2.78 (s, 
3H), 3.18 (m, 2H), 3.31 (s, 3H), 3.55 (m, 2H), 5.03 (m, 1H), 6.11 (d, 1H), 6.61 (dd, 1H), 7.24 

30 (d, 1H), 7.34 (d, 1H). 7.40 (dd, 1H), 7.41 (d, 1H), 7.79 (dd, 1H), 7.82 (s, 1H), 7.85 (d, 1H), 
8.13 (d, 1H), 8.58 (s, 1H), 10.13 (bs, 1H), 10.82 (s, 1H); Mass Spertnim MH* 455.6. 
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Example 1.18 

4-(3-ChIon)-4-((3-fluorophenvla 
yloxv)quinazoline hydrochloride 

Obtained by reacting 4^hloro-5-(l-methylpiperidin-4-yIoxy)quinazoline (reference 
5 example 2) and 3^Moro^(3-fluorophenylamino)methyl)aniline (reference example 10) in 
54% yield; NMR Spectrum (DMSO-d6) 1.93 (m, 2H), 2.15 (m, 2H), 2.19 (s, 3H), 227 (m, 
2H), 2.66 (m, 2H), 4.33 (d, 2H), 4.80 (tt, 1H), 6.32 (dd, 1H), 6.36 (dd, 1H), 6.60 (t, 1H), 7.09 
(ddd, 1H), 7.27 (d, 1H), 7.38 (d, 1H), 7.42 (d, 1H), 7.52 (dd, 1H), 7.75 (dd, 1H), 8.28 (d, 1H), 
8.59 (s, 1H); Mass Spectrum MH* 494.5. .. 
10 Example 1.19 

4-(3-ChIoro-4-(8-guinolyIthio)^ 
hydrochloride * 

Obtained by reacting 4-chloro-5-(l-niethylpiperidin-4-yloxy)quinazoline (reference 
example 2) and 3-chloro-4-(8-quinolylthio)aniline (reference example 11) in 61% yield; Mass 
15 spectrum MH* 528. 
Example 2 

4-(3-Oiloro-4-(a-methvI-iJf7-M 
yloxv)quinazoline 

To a solution of 4-chloro-5-(l-methylpiperidin-4-yloxy)quina2oline (reference 
20 example 2) (100 mg) and 3^hloro^((l-methyl-lH-imidazol-2-yl)tWo)aniline (obtained as 
described in example 10 of WO 96/15118) (86 mg) in DMA (4 ml) was added 1.0 M HC1 in . 
diethyl ether (1 .0 ml) and the resulting slurry heated at 80°C for 1 hour. The reaction mixture 
was then cooled to room temperature, diluted with acetone and the product filtered off. This 
solid was purified by column chromatography, eluting with DCM/methanol/880 NH4OH 
25 (100/8/1), to give the title compound (1 16 mg, 67%); NMRspectmm (CDC1 3 ) 2.00 (m, 2H), 
2.30 (m, 4H), 2.33 (s, 3H), 2.81 (m, 2H), 3.69 (s, 3H), 4.63 (m, 1H), 6.83 (d, 1H), 6.92 (d, 1H), 
7.11 (d, 1H), 7.22 (s, 1H), 7.40 (dd, 1H), 7.45 (d, 1H), 7.62 (t, 1H), 8.12 (d, 1H), 8.65 (s, 1H), 
10.14 (s, 1H); Mass spectrum MH* 481. 

The procedure described above was repeated using the appropriate 4-chloroquinazoline 
30 and aniline. Thus were obtained the compounds described below: 
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Example 2.1 

4-f3-OJoro-4-f2.nYridYloxvtonili noV5-a.methYlDiDeridin-4-TloCT)auinazoli 

Obtained by reacting 4-chloro-5-(l-methy]piperidin-4-yloxy)quinazoUne (reference 
example 2) and 3-chloro-4-(2-pyridyIoxy)aniIine (obtained as described in example 15 (12) of 
5 WO 96/15118) in 65 % yield; NMR snectnim (DMSO-d6) 1.85 - 1.97 (m, 2H), 2.12 - 2.34 (m, 
7H), 263 - 2.75 (m, 2H), 4.80 (m, 1H), 7.08 - 7.15 (m, 2H), 7.27 (d, 1H), 7.43 - 7.49 (m, 2H), 
7.62 (dd, 1H), 7.75 (t, 1H), 7.85 - 7.90 (m, 1H), 7.99 - 8.12 (m, 1H), 8.28 (d, 1H), 8.58 (s, 1H), 
10.22 (bs, 1H); Mass spectrum MH* 462. 
Example 2.2 

10 S-(l-MetfiYlpiDeridm-4.YloxT>^f3.mefJivl^r2. pYridYlii^^ 

Obtained by reacting 4-chloro-5-(l-memylpiperidin-4-yloxy)quinazoline (reference 

example 2) and 3-methyl-4-(2-pyridylmethoxy)aniline (Example 13 of WO 96/15118) in 48% 
yield; NMR spectrum (DMSO-d6) 1.82 - 1.97 (m, 2H), 2.10 - 2.20 (m, 2H), 2.20 (s, 3H), 2.23 - 
2.36 (m, 5H), 2.56 - 2.68 (m, 2H), 4.80 (m, 1H), 5.20 (s, 2H), 7.04 (s, 1H), 7.22 (d, 1H), 7.29 - 

15 7.41 (m, 2H), 7.50 - 7.60 (m, 3H), 7.70 (t, 1H), 7.87 (t, 1H), 8.47 (s, 1H), 8.60 (m, 1H), 9.99 (s, 
1H): Mass spectrum MFr*"4Sfi 
Example 3 . 

5-a-fert-ButoxYcar bonvlpiperidin-4.YloxvWl.f3-chlori>^l.(3. 
fluorobenzvloxv^anilino)q U inazohne 

20 Di-wo-propylemylamine (0.234 g), 5-(l-/ert-butyloxycarbonylpiperidin-4-yloxy)-4- 

chloroquinazoline (0.218 g) (reference example 2.1) and 3-chloro-4-(3- 
fluorobenzyloxy)aniline (0.162 g) (reference example 8.1) in DMA (10 ml) were heated at 
90°C for 1 .5 hours. The reaction was cooled, concentrated in vacuo and the residue purified by 
chromatography (using DCM to DCM-5% methanol as eluent) to give the tide compound as a 

25 yellow solid (0.325 g, 94%); NMR spectrum (DMSO-d6) 1.40 (m, 9H), 1.79 (m, 2H), 2.14 - 
2.22 (m, 2H), 3.15 (m, 2H), 3.84 (m, 2H), 4.94 (m, 1H), 5.26 (s, 2H), 7.17 (m, 1H), 7.22 - 7.37 
(m, 5H), 7.43 - 7.54 (m, 2H), 7.73 (t, 1H), 8.12 (d, 1H), 8.51 (s, 1H), 9.96 (s, 1H); Mass 
spectrum M H* 579. 

The procedure described above was repeated using the appropriate 4-cWoroquinazoline 
30 and aniline. Thus were obtained the compounds described below: 
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Example 3.1 

4-(3-ChIoro-4-q.5-d imeM 
yloxv)quinazoline 

Obtained by reacting 4^hloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
5 2) with 3^2^hloro^aminophenoxymethyl)-l,5^1imethylpyrazole (reference example 83) in 
IPA in 31% yield; NMRspectnim (DMSO-d6) 2.0 (m, 2H), 2.1 - 2.2 (m, 5H), 2.2 - 23 (m, 
5H), 2.6 (m, 2H), 3.6 (s, 3H), 4.8 (m, 1H), 5.0 (s, 2H), 6.1 (s, 1H), 7.3 (d, 1H), 7.3 (m, 2H), 7.5 
(dd, 1H), 7.7 (t, 1H), 8.1 (d, 1H), 8.5 (s, 1H), 10.0 (s, 1H); Mass spectrum MH* 493, 
Example 3.2 
10 4-(3-Oiloro-4-a-meftvl nvra^ 
y]oxv)Quinazoline 

Obtained by reacting 4^hloro-5-(l-methylpiperidin-4-ylGxy)quinazoline (reference 
example 2) with 3^2^hloro^-aminophenoxymethyl>l-methylpyrazo]e (reference example 
8.4) in IPA in 35% yield; NMRspectmm (DMSO-d6) 1.9 (m, 2H), 2.1 (m, 2H), 2.2 (s, 3H), 
15 2.3 (m, 3H), 2.6 (m, 2H), 3.8 (s, 3H), 4.8 (m, 1H), 5.1 (s, 2H), 6.3 (d, 1H), 7.2 (d, 1H), 7.3 (m, . 
2H), 7.5 (m, 1H), 7.7 (m, 2H), 8.1 (d, 1H), 8.5 (s, 1H), 10.0 (bs, 1ED; Mass spectrum MH+ 479 ■ 
Example 33 

4^3-Oiloro^-ff3-meth^^ ^ 
yloxvkiuinazoline 

20 Obtained by reacting 4-cWoro-5-(l-methylpiperidin^-yloxy)quinazoline (reference 

example 2) with 5^2^hloro^airunophenoxymethyl)-3--niethylisoxazole (reference example 
93) in IPA in 63% yield; NMRspectmm (DMSO-d6) 1.9 (m, 2H), 2.1 (m, 2H), 2.2 (s, 3H), = 
2.2 (s, 3H), 2.26 (m, 2H), 2.6 (m, 2H), 3.8 (s, 3H), 4.8 (m, 1H), 5.3 (s, 2H), 6.5 (s, 1H), 7.2 (d, 
1H), 7.3 (d, 2H), 7.5 (m, 1H), 7.7 (t, 1H), 8.1 (d, 1H), 8.5 (s, 1H), 10.0 (bs, 1H); Mass 

25 spectrum MH* 480. 
Example 4 

4-(4-(Azepan-l-Ylcarh onvl)-3-c^^ 

Sodium hydride (60% dispersion in oil, 20 rag) was added to 4-hydroxy-l- 
methylpiperidine (46 mg) in DMA (0.5 ml) and the reaction stined at 40°C for 30 minutes. 4- 
30 (4-(A2epan-l-ylcarbonyl)-3-chloroanilino)-5-fluoroquina2oline hydrochloride (reference 
example 4) (43.5 mg) was added and the reaction heated at 130°C for 3 hours. The reaction 
was quenched by addition of a few drops of water, then concentrated in vacuo. The residue 
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was purified by chromatography (using DCM-2% methanolic ammonia to DCM-5%- 
methanolic ammonia as eluent) to give the title compound as a white solid (66 mg, 67%); 
NMR spectrum (DMSO-d6) 1.55 (bs, 6H), 1.73 (bs, 2H), 1.88 - 1.97 (m, 2H),£14 - 2.22 (m, . 
5H), 2.26 (t,2H), 2.64 - 2.74 (m, 2H), 3.23 (s, 2H), 3.58 (d, 2H), 4.80 (m, 1H), 7.27 (d, 1H), 
5 7.37 (d, 1H), 7.39 (d, 1H), 7.64 (dd, 1H), 7.76 (t, 1H), 8.27 (d, 1H), 8.62 (s, 1H), 10.28 (s, 1H);. 
Mass spectrum MH* 494. 

The procedure described above was repeated using the appropriate 5-fluoroquinazoline ■ 
and alcohol. Thus was obtained the compound described below: 
Example 4.1 
10 4-q-(3-Ftaorobenzvnind ^^ 

Obtained by reacting 4-(l-(3-fluorobenzyl)indazoK5-ylamino)-5-fluoroquinazoline . - 
hydrochloride (reference example 4.1) with 4-hydroxy-l-methylpiperidine in 41 % yield; 
NMR spectrum (DMSO-d6) 1.87 - 1.97 (m, 2H), 2.02 - 2.30 (m, 5H), 2.27 (m, 2H), 2.58 - 2.67 
(m, 2H), 4.82 (m, 1H), 5.68 (s, 2H), 7.02 - 7.12 (m, 3H), 723 (d, 1H), 7.31 - 738 (m, 2H), 7.54 
15 (dd, 1H), 7.68 - 7.77 (m, 2H), 8.15 (s, 1H), 8.37 (d, 1H), 8.48 (s, 1H), 10.19 (s, 1H); Mass 
spectrum MH* 483. 
Example 4.2 

4-te-Oiloro-4-(3-fluoroben7^1o^ 

Obtained by reacting 4-(3n:hloix)^(3-fluorobenzyloxy)anilino)-5-fluoroquinazoline 
20 (reference example 33) and tetrahydropyran-4-ol in 53% yield; NMR spectrum 1.80 - 1.95 (m; 

2H), 2.20 (m, 2H), 3.55 (dt, 1H), 3.90 (dt, 1H), 4.95 (m, 1H), 5.24 (s, 2H), 7.16 (dt, 1H), 7.20 - 

7.35 (m, 5H), 7.40 - 7.53 (m, 2H), 7.70 (t, 1H), 8.17 (d, 1H), 8.50 (s, 1H), 10.03 (bs, 1H); Mass 

Spectrum M* 480. 

Example 4.3 
25 4-(3-Chloro.4.f3-fluorobeM 

Obtained from 4-(3-cMoro^(3-fluoroben2yloxy)anilino)-5-fluon>quinazoline 

(reference example 33) and 3-hydroxy-l-methylpyrrolidine in 50% yield; NMR spectrum 

1.92 (m, 1H), 2.22 (m, 1H), 2.38 (m + s, 4H), 2.50 (m, 1H), 3.00 (dt, 1H), 3.17 (d, 1H), 5.23 (s; 

2H), 5.32 (m, 1H), 7.15 (m, 2H), 7.23 - 7.37 (m, 4H), 7.43 (m, 1H), 7.70 (t, 1H), 7.77 (dd, 1H), 
30 8.08 (d, 1H), 8.52 (s, 1H), 10.40 (bs, 1H); Mass Spectrum M* 479. 
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Example 4.4 

^(3-Oiloro-4-(3-nuorobenzvloxv)an ifo^^ 

Obtained fiom 4-(3K:Won)-4-(3-fluorobenzyloxy)anilino)-5-fluoroquina2oline 
(reference example 33) and 3-hydroxytetrahydrofuran in 64% yield; Mass Spectrum M+ 466. 
5 Examples 

4-(4-(2-BromobenzvIoxyl3.cMoroa^ 

Potassium carbonate (290 mg) was added to a mixture of 2-bromobenzylchloride (128 
mg)and4-(3-cMoio^hydroxyanil^ . . 

hydrochloride (reference example 4.2) in DMF (15 ml). The mixture was stirred at room 

10 temperature overnight The reaction mixture was then concentrated in vacuo and the residue 
purified by chromatography using 0-4% methanolic ammonia in DCM as eluent to afford the 
title compound as a pink solid (90 mg, 31%); NMR Spectrum (DMSO-d6> 1.90 (m, 2H), 2.H 
(m, 2H), 2.17. (s, 3H), 2.26 (m, 2H), 2.61 (m, 2H), 4.78 (m, 1H), 5.21 (s, 2H), 7.20 - 7.34 (m, 
4H), 7.42 - 7.54 (m, 2H), 7.61 - 7.73 (m, 3H), 8.13 (d, 1H), 8.50 (s, 1H), 10.05 (bs, 1H); Mass 

15 spectrum MH^ 555. 

The procedure described above was repeated using the appropriate 4- 
hydroxyanmnoquinazoline and alky] halide or mesylate. Thus were obtained the compounds 
described below: 
Example 5.1 

20 ^(3-CMoro-4-q.2^.thiadia TOl-3-vto^^ 
vloxv^ouinazolinft 

Obtained by reacting 4-(3-chloro-4-hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.2) and 3-bromomethyI-l,2,5- 
thiadiazole (obtained as described in J. Heterocycl. Chem. 1984, 21, 1 157-60); NMR 
25 Spectrum (DMSO-d6) 1.8 - 2.0 (m, 2H), 2.05 - 2.4 (m, 7H), 2.5 - 2.7 (m, 2H), 4.7 -4,8 (m, 
1H), 5.55 (s, 2H), 7.2 (d, 1H), 735 (d, 2H), 7.5 (d, 1H), 7.7 (t, 1H), 8.15 (s, 1H), 8.5 (s, 1H), 
8.95 (s, 1H); Mass Spectrum MH + 483. 
Example 5.2 

4-(4-BenzvlnvY.:ifl.. oro anffinnUS .a.meM 
30 Obtained by reacting 4-(3-fluoro-4-hydroxyaniUno>5-(l-methylpiperidin-4- 

yloxy)quinazoline hydrochloride (reference example 43) and benzyl chloride in 22% yield; 
Mass Sp ectrum MH* 459. 
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Example S3 

4-(3-fluoro^{2-niioronP^ 

Obtained by reacting 4K3-fluop^hydroxyanilino)-5-(l-methylpiperidin-4- 
yloxy)quinazoline hydrochloride (reference example 4.3) and 2-fluorobenzy] chloride in 37% 
5 yield: Mass Spectrum MTT* Am 

Example 5.4 

4.(4.(2,6.DinnoroWnzYloxYV3-flnoroanilinoWS.n.^^ 

Obtained by reacting 4^3-fluoro^hydroxyanihiK)>5-(l-m e thy]piperidin-4- 
yloxy^uinazoline hydrochloride (reference example 43) and 2,6Kiifluorobenzyl chloride in 
10 27% yield; Mass Spectrum M-Vf* 4Qi 
Example S3 

4-(4-(2-CYanol>en7Ylox^^ 

Obtained by reacting 4^3-fluo I o^hydro X yani^no)-5-(^ m ethyl P i P eridin^- 
yloxy)quinazoline hydrochloride (reference example 4 3) and 2-cyanobenzyl chloride in 12% , 
15 yield; Mass Spectrum MH* dsu 
Example 5.6 

^Fluoro^-pyridy^^ 

Obtained by reacting 4K3-fluo ro ^hydrexyanilino>5-(l- me thyl P iperidin-4- 
yloxy)quinazoline hydrochloride (reference example 43) and 2-picolyl chloride 
20 hydrochloride in 1 1 % yield; Mass Sp ectrum MH* 46Q. 
Example 5.7 

4-(3-Fluoi^(S. m emTli S oxa^^ . 
yloxv)quina7.olinp 

25 ° bt ^ by leacting 4:(3-fluoro^ 

yloxy)quinazoline hydrochloride (reference example 43) and 5-methyl-3- 
chloromethylisoxazole in 38% yield; Mass Spectrum MIT 464. 
Example 5.8 

4 : J3.Chloro^.(3^dffliion>nen^ 

30 Obtained by reacting 4-(3-cUorc>4-hydroxyanilino)-5-(l-inethy] p iperidin-4- 

yIoxy)quinazoline hydrochloride (reference example 4.2) and 3,4-difluorobenzyl chloride in 
53% yield; Mass Spectrum MH* 511. 
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Example 5.10 

4-(3-Cftloro^(isoxa7^1-3-vlmefto ^ 

Obtained by reacting 4^3^hloro^-hydroxyanilino>5-(l-methylpiperidin^- 
yloxy)quinazoline hydrochloride (reference example 4.2) and 3-chloromethyhsoxazoIe 
5 (reference example 31) in 71 % yield; Mass Spectrum MH* 466. 
Example 5.11 

4-(3-Cliloro^5.meaivlisoxaznl- ^^ 
yloxY)auinazolbie 

Obtained by reacting 4-(3^hloro^hydroxyaiulino)-5-(tetrahydropyran-4- 
10 yloxy)quinazoline (reference example 42) and 3-chloromethyl-5-methylisoxazole in 44% 
yield; NMR Spectrum (DMSO-d6) 1.8 - 1.94 (m, 2H), 2.14 - 2.25 (m, 2H), 2.41 (s, 3H), 3.54 
(dt, 2H), 3.91 (dt, 2H), 4.91 - 5.01 (m, 1H), 5.25 (s, 2H), 6.34 (s, 1H), 7.23 - 7.26 (m, 3H), 7.51 
(dd, 1H), 7.72 (t, 1H), 8.16 (d, 1H), 8.51 (s, 1H), 10.04 (s, 1H); Mass spectrum MH* 4fi7 
Example 5.12 

15 4-(3-<^oro^(2-pYrazinvlmemo^ 

Obtained by reacting 4-(3^;Wcjro^-hydroxyaniUno>5-(terrahydropyran-4- 
yloxy)quinazoline (reference example 42) and 2-chloromethylpyrazine (obtained as described 
in Synthesis, 1984, 676) in 4% yield; NMR Spectrum (DMSO-d6) 1.80 - 1.93 (m, 2H), 2.14 - 
2.27 (m, 2H), 3.54 (t, 2H), 3.85 - 3.95 (m, 2H), 4.90 - 5.01 (m, 1H), 5.37 (s, 2H), 7.24 - 7.36 

20 (m, 4H), 7.52 (dd, 1H), 7.72 (t, 1H), 8.18 (d ,1H), 8.51 (s, 1H), 8.62 - 8.69 (m, 1H), 8.84 (s, 
1H), 10.05 (s, 1H); Mass spectrum MIT 464. 
Example 5.13 

. 4-(3-ChIoro-4.(5-meftvlisoxa^^ 

Obtained by reacting 4-(3^hloro^hydroxyanmno>5-(tetrahydrofuran-3- 
25 yloxy)quinazoline (reference example 42.1) and 3-chloromethyl-5-methylisoxazole in 85% 
yield; NMR Spectrum (DMSO-d6) 2.12 - 2.23 (m, 1H), 2.28 - 2.41 (m, 1H), 2.41 (s, 3H), 3.79 
- 3.99 (m, 3H), 4.19 (d, 1H), 5.24 (s, 2H), 5.46 (t, 1H), 6.33 (s, 1H), 7.19 (d, 1H), 7.29 (d, 1H), 
7.35 (d, 1H), 7.57 (dd, 1H), 7>4 (t, 1H), 8.19 (d, 1H), 8.53 (s ,1H), 10.05 (s, 1H); Mass 
spectrum MET 453. 
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Example 5,14 

4-(^Chloro-4-(2-moroholinotM 
vloxv)quinazoline 

Obtained from 4-(4-chloromethylthiazol-2-yl)morpholiiie (obtained as described in 
5 Example 9 of US Patent US 5,455351) and 4<3-chloro-4-hydroxyanilino>5-(l- 

methylpiperidin-4-yloxy)quinazoline (reference example 4.2) in 41% yield; NMR spectrum 
(DMSO-d6) 1.85 - 1.97 (m, 2H), 2.10 - 2.20 (m, 2H), 2.18 (s, 3H), 2.23 - 2.34 (m, 2H), 2.58 - 
2.68 (m, 2H), 3.38 (m, 4H), 3.71 (m, 4H), 4.80 (m, 1H), 5.05 (s, 2H), 6.91 (s, 1H), 7.23 (d, 
1H), 7.32 (d, 1H), 7.34 (d, 1H), 7.52 (dd, 1H), 7.73 (dd, 1H), 8.11 (d, 1H), 8.52 (s, 1H), 10.06 * 
10 (s, 1H); Mass spectrum MH* 567. 
Example 5.15 

4-(4-Benzvloxv-3-methvlanilinoVS^ 

Obtained from benzyl chloride and 4-(3-methyl-4-hydroxyanilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (reference example 38) in 48% yield; NMR spectrum 
15 (CDC1 3 ) 2.0 (m, 2H), 2.2 - 2.4 (m, 10H), 2.8 (m, 2H), 4.6 (m, 1H) 5.1 (s, 2H), 6.9 (t, 2H), 7.3 - . 
7.5 (m, 8H), 7.6 (t, 1H), 8.6 (s, 1H), 9.9 (s, 1H); Mass spectrum MH*455. 
Example 5.16 

Obtained by reacting 4-(3-methyl^hydroxyanilino)-5-(l -methylpiperidin-4- 
20 yloxy)quinazoline (reference example 38) with 2-fluorobenzyl chloride in 74% yield; NMR 
spectrum (CDC1 3 ) 2.0 (m, 2H), 2.2 - 2.4 (m, 10H), 2.8 (m, 2H), 4.6 (m, 1H) 5.2 (s, 2H), 6.9 (d, 
1H), 6.9 (d, 1H), 7.1 (t, 1H), 7.2 (t, 1H), 7.3 (m, 1H), 7.4 - 7.6 (m, 5H), 8.6 (s, 1H), 9.9 (s, 1H); 
Mass spectrum MH* 473. 
Example 5.17 
25 4-(4-(2,6-DifluorobenzvloxvV3-m^ 

Obtained by reacting 4-(3-methyl^hydroxyanilino>5-(l-methylpiperidin-^yloxy)quinazoline 
(reference example 38) with 2,6-difluorobenzyl chloride in 72% yield; NMR spectrum 
(CDCI3) 2.0 (m, 2H), 2.3 (m, 5H), 2.4 (m, 5H), 2.8 (m, 2H), 4.6 (m, 1H) 5.1 (s, 2H), 6.9 (m, 
3H), 7.0 (d, 1H), 7.3 (m, 1H), 7.4 (m, 2H), 7.5 (dd, 1H), 7.6 (t, 1H), 8.6 (s, 1H), 9.9 (s, 1H); 
30 Mass spectrum MET 491. 
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Example 5.18 

4-(3-Methvl-4-(5-methvl^ 

YloxY)ouuiazoline 

Obtained by reacting 4-(3-methyI^hydroxyanilino>5-(l-methylpiperidin-4- 
5 yloxy)quinazoline (reference example 38) with 3-chloromethyl-5-methylisoxazole in 70% 
yield; NMRspectmm (CDQ 3 ) 2.0 (m t 2H), 2.2 - 2.4 <m, 10H), 2.4 (s, 3H), 2.8 (m, 2H), 4.6 
(m, 1H) 5.1 (s, 2H), 6.1 (s, 1H), 6.9 (m, 2H), 7.5 (m, 2H), 7.6 (t, 1H), 8.6 ( S> 1H), 9.9 (s, 1H); 
Mass spectrum Mrf" 460. 
Example 5,19 

10 5-(l-Methylpiperidin-4-vl oxvV4r(3-methYl-4-fthiazo^ 

Obtained by reacting 4-(3-methyl^hydroxyanilino)-5^1-methylpiperidm-4- 

yloxy)quinazoline (reference example 38) with 4-chloromethylthiazole in 46% yield; NMR . 

SB^asm (CDC1 3 ) 2.0 (m, 2H), 2.2 - 2.4 (m, 10H), 2.8(ro, 2H), 4.6 (m, 1H) 5.3 (s, 2H), 6.9 (d, 

1H), 6.9 (d, 1H), 7.4 - 7.6 (m, 5H), 8.6 (s, 1H), 8.8 (d, 1H), 9.9 (s, 1H); Mass spectrum MET ; 
15 462. 

Example 5.20 

4-(4-(2-CvanobenzvloxYV3-^^ 

Obtained by reacting 4-(3-methyl-4-hydroxyanilino)-5-(l r methy]piperidin-4- 
yloxy)quinazoline (reference example 38) with 2-chloromethyl benzonitrile in 33% yield; 
20 NMR spectrum (CDC1 3 ) 2.0 (m, 2H), 2.2 - 2.4 (m, 10H), 2.8 (m, 2H), 4.7 (m, 1H) 5.3 (s, 2H), 
6:9 (m, 2H), 7.4 (m, 2H), 7.5 (m, 2H), 7.6 (m, 2H), 7.7 (m, 2H), 8.6 (s, 1H), 9.9 (s, 1H); Mass 
spectrum MET*' 480. 
Example 5.21 

4-(4-(3-FluorobepCT loxv)-3-m^ 
25 Obtained by reacting 4-(3-me%l^hydroxyanilino)-5-(l-methylpiperidin-4- 

yloxy)quinazoline (reference example 38) with 3-fluonobenzyl chloride in 43% yield: NMR 
spectrum (CDC1 3 ) 2.0 (m, 2H), 2.2 - 2.4 (m, 10H), 2.8 (m, 2H), 4.6 (m, 1H) 5.1 (s, 2H), 6.9 (m, 
2H), 7.0 (m, 1H), 7.2 (m, 2H), 7.3 - 7.5 (m, 4H), 7.6 (t, 1H), 8.6 (s, 1H), 9.9 (s, 1H); Mass 
spectrum MH* 473. 
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Example 5.22 

4-(3-FIuoro-4-(3-fluorobTO^ 

Obtained by reacting 3-fluorobenzyl cMoride and 4-(3-fluoro-4-hydroxyanilino>5-(l- 
methylpiperidin-4-yloxy)quinazoline (reference example 43) in 46% yield; NMR spectrum 
5 (DMSO-d6) 2.0 (m, 2H), 2.2 (m, 5H), 2.3 (m, 2H), 2.7 (m, 2H), 3.2 (m, 2H), 4.8 (m, 1H) 53 
(s, 2H), 7.2 - 7.4 (m, 8H), 7.5 (m, 1H), 7.7 (m, 1H), 8X> (m, 1H), 8.6 (s, 1H), 10.1 (s, 1H); Mass 
spectrum MH* 477. ; 
Example 5,23 

4-(3-ChIoro-4-(2-methvloxazol-4-ylm^ 
10 vloxv)qiiinazoline 

Obtained from 4-(3-(^loro^hydroxyanilino>5^1-methylpiperidin-4- 
yloxy)quinazoline (reference example 4.2) and methanesulphonic acid 2-methyloxazol-4- 
ylmethyl ester (reference example 48) in 11% yield; NMR Spectrum (DMSO-d6) 1.90 (m, 
2H), 2.12 (mi 2H), 2.17 (s, 3H), 2.25 (m, 2H), 2.40 (s, 3H), 2.60 (m, 2H), 4.79 (m, 1H), 5.02 (s, 
15 2H), 7.20 (d, 1H), 7.32 (d, 1H), 7.35 (d, 1H), 7.51 (dd, 1H), 7.70 (t, 1H), 8.05 (s, 1H), 8.10 (d, 
1H), 8.50 (s, 1H), 10.04 (s, 1H); Mass spectrum M-H* 480. 
Example 5.24 

4-(5-CMoro-2-fhioro-4-f 2-pyridylmethoxv)anilmoV5-(l-methvlpiperidin-4- 
vloxv)quinazoline 

20 Obtained from 4-(5-cUoro-2-fluoro^hydroxyanOino>«5<l-methylpiperidin-^ 

yloxy)quinazoline (reference example 4.7) and 2-picolyl chloride hydrochloride in 28% yield; 
NMR spectrum (DMSO-d6, 373K), 1.8 - 1.95 (m, 2H), 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.2 - 2.3 
(m, 2H), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, 1H), 5.3 (s, 2H), 7.25 (d, 1H), 7.3 - 7.4 (m, 3H), 7.6 
(d, 1H), 7.7 - 7.8 (t, 1H), 7.85 - 7.95 (m, 1H), 8.6 (s, 1H), 8.6 - 8.7 (m, 2H), 10.0 (bs, 1H); 

25 Mass Spectrum MH* 495. 
Example 6 

4-(3-Chloro-4-(decahvdroairipolin-l-vlcarbonvl)anilinoV5-fl-methYlpiperidin-4- 

vloxv)q uinazoline 

A suspension of 2-chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
30 ylamino)benzoic acid hydrochloride (reference example 24) (74.8 mg) in NMP (1.7 ml) was 
treated with a solution of HATU (76 mg) in NMP (1 .7 ml) followed by a solution of di-iso- 
propylethylamine (43 mg) in NMP (1.7 ml) and the mixture stirred at room temperature for 30 
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minutes. To this was added decahydroquinoUne (93 mg) and the mixture stined at room 
temperature overnight. The solvent was removed in vacuo to give a gum that was treated with 
aqueous sodium hydrogen carbonate and extracted with DCM. The DCM solution was 
evaporated in vacuo to give an oil which was purified by column chromatography, eluting with 
5 DCM/methanol/880 Nr^OH (100/8/1), to give the title compound (37 mg, 42%); Mass 
spectrum MH* 534. 

The procedure described above was repeated using the appropriate amine and acid. 
Thus were obtained the compounds described below: 
Example 6.1 

10 H3.CMoro^.(dec^ Y droi^ 
ylbxy)Quinazolin«» 

Obtained by reacting 2<hloro^(5-(l-methylpiperidin-4:yloxy)quinazolin-4- 
ylamincObenzoic acid hydrochloride (reference example 24) and decahydroisoquinoline in 
35% yield; Mass spectrum MTT» 
15 Example 62 

4-(3.CMoro^.(3. mP thvlnineri < Im.l.vlr a rh»n yi)a n ui^ 
Yjtoyjgujnazojfag 

Obtained by reacting 2<Woro^(5-(l-methylpiperidin^-yloxy)quinazohn-4- 
ylamino)benzoic acid hydrochloride (reference example 24) and 3-methylpiperidine in 59% 
20 yield; NMRsp«*um (DMSO-d6, 373K) 0.90 (m, 3H), 1.25 (m, IH), 1.50 (m, IH), 1.68 (m 
2H), 1.84 (m, IH), 2.00 (m, 2H), 120 (m, 2H), 2.25 (s, 3H), 2.35 (m, 2H), 2.75 (m, 3H) 2 95 
(m, 3H), 4.82 (m, IH), 7.27 (d, IH), 7.37 (d, IH), 7.43 (d, IH), 7.70 (d, IH), 7.78 (t, IH), 8.23 
(d, IH), 8.64 (s, IH), 10.25 (s, IH); Mass spectrum MET 494. 
Example 6.3 ' 

25 4 -(3-Chloro.4.(4-meft Y ^ 
yloxv)ouinazolinp 

Obtained by reacting 2<Wo ro ^(5-(l-memylpiperidm^yloxy)qmnazolin-4- 
ylamino)benzoic acid hydrochloride (reference example 24) and 4-methylpiperidine in 71 % 
yield; NMR spectrum (DMSO-d6, 373K) 1.00 (d, 3H), 1.16 (m, 2H), 1.70 (m, 3H), 2.00 (m 
30 2H), 2.20 (m, 2H), 2.28 (s, 3H), 2.36 (m. 2H), 2.75 (m, 2H), 2.95 (m, 4H), 4.82 (m, IH) 7 28 
(d, IH). 7.39 (d, IH), 7.42 (d, IH), 7.70 (d, IH), 7.78 (t, IH), 8.21 (d, IH), 8.65 (s, IH), 10.24 
(s, IH); Mass spectnim MH* 494. 
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Example 6.4 

Yloxy)auinazn1inA 

0b ^byreactmg2«m^^ 

5 ylarnmo)benzoic acid hydrochloride (reference example 24.1) and decahydroquinoline in 34% 
yield; Mass sp ectrum MH* 524. 
Example 6S 

4.f3.Eth Tn y M .(homo P iperidi n .1.ylc a rrK>nv^innV^ 
vloxy)QmnnznlinP 

10 Obtained by n^tmg 2-emynyl^(5-(l^^^ 

ylannnObenzoic acid hydrochloride (reference example 24.1) and homopiperidine in 51% 
yield; Mass spectrum mh+ asa 

Example 7 

4.(3.CMom^.(3.fluorobenz 

15 Trifluoroacetic acid (0.5 ml) was added to a solution of 5-( Uert- 

butoxycarbonylpi^^ 

(0.31 g) (example 3) in DCM (2 ml) and the solution stirred for 1 hour. The reaction was 
concentrated in vacuo and the residue triturated with cone. aq. ammonium hydroxide and 
fflte ^<°*vemetidecompoundasawl^^^ 
20 1.76 - 1.92 (m, 2H), 2.24 - 2.36 (m, 2H), 2.77 - 2.90 (m, 2H), 3.15 - 3.28 (m, 2H), 4.65 - 4 77 • 
(m, IH), 5.16 (s, 2H), 6.90 - 7.08 (m, 3H), 7.18 - 7.29 (m, 2H), 732 - 7.66 (m, 4H), 7,92 (t, 
IH), 8.63 (s, IH), 10.05 (bs, IH); Massspectnim MH+ 479. 
Example 8 

4-(3-ChlonM.^^ 

4-(3-CWoro^(3-fluombe„ Z yloxy)a n mno)-5-(piperi^ (96 mg) 

(example 7), propy, bromide (27 mg) and potassium carbonate (0.1 1 g) in DMA (2 ml) were 
stirred at room temperature overnight. The reaction was filtered and concentrated in vacuo • 
The rescue was purified by chromatography (using DCM-5% methanol as eluent) to give the 
trde compound as a white solid after trituration with ether (61 mg, 59%); NMRsnectmm 

30(CDCl3)0.92 (t ,3H),1.45-1.6l(m,2H),1.92-2.06(m2H), 2 .20-239(m,6H),2^ 
(m, 2H), 4.64 (m, IH), 5.16 (s, 2H), 6.87 - 7.06 (m, 3H), 7.17 - 7.29 (m, 2H), 7.31 - 7.41 (m, 
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1H), 7.44 (d, 1H), 7.52 (dd, 1H) 7.61 (t, 1H), 7.90 (d, 1H), 8.62 (s, 1H), 10.00 (bs, 1H); Mass 
spectrum MH* 57.1 

The procedure described above was repeated using the appropriate amine and alkyl 
bromide or chloride. Thus were obtained the compounds described below: 
5 Example 8.1 

4-p-(aioro-4.(3-fhiorohfnzylox^^ 

Obtained by reacting 4-(3<Moro^(3-fluorobenzyloxy)aiulmo>5-(piperi(nn-4- 
yloxy)quinazoline (example 7) with allyl bromide in 75% yield; NMR spectrum (CDd 3 ) 1.94 
- 2.09 (m, 2H), 2.21 - 2.43 (m, 4H), 2.80 - 2.93 (m, 2H), 3.04 (d, 2H), 4.68 (m, 1H), 5.14 - 5.25 
10 (m, 4H), 5.89 (m, 1H), 6.88 - 7.07 (m, 3H), 7.17 - 7.27, (m, 2H), 7.30 - 7.40 (m, 1H), 7.46 (d, 
1H), 7.53 (dd, 1H), 7.61 (t, 1H), 7.90 (d, 1H), 8.62 (s, 1H), 9.98 (bs, 1H>: Mass spectrum MH+ 
519. 

Example &2 

4-f3-CMoro-4.f.innor^^^ 

15 Obtained by reacting 4-(3-chloro^(3-fluorobenzyloxy)aiiihno)-5^iperidin-4- 

yloxy)quinazoline (example 7) with 3-bromoprop-l-yne in 65% yield; NMRsoectnm, 
(GDC1 3 ) 1.97 - 2.12 (m, 2H), 2.18 (t, 1H), 2.25 - 2.34 (m, 2H), 2.50 - 2.62 (m, 2H), 2.86 - 2.97 
(m, 2H), 3.39 (d, 2H), 4.68 (m, 1H), 5.15 (s, 2H), 6.90 - 7.07 (m, 3H), 7.19 - 7.29 (m, 2H), 7.31 
- 7.40 (m, 1H), 7.46 (d, 1H), 7.51 (dd, 1H), 7.63 (t, 1H), 7.91 (d, 1H), 8.62 (s, 1H), 9.94 (bs, 

20 1H); Mass spectrum MH* 517. 
Example 83 

4-(3-Chloro^.(3-fliiorohfnzYloxv)anilino% 5-a-f2.mPlha YTe thYn D 
yloxy)quinazoline 

Obtained by reacting 4-(3^Horo-4-(3-fluorobenzyloxy)amlmo)-5-(piperidin-4- 
25 yloxy)quinazoline (example 7) with 2-bromoethyl methylether in 44% yield; NMRs Dec tn,m 
(CDCI3) 1.96 - 2.10 (m, 2H), 2.23 - 2.33 (m, 2H), 2.35 - 2.47 (m, 2H), 2.64 (t, 2H), 2.87 - 2.97 
(m, 2H), 3.36 (s, 3H), 3.52 (t, 2H), 4.66 (m, 1H), 5.16 (s, 2H), 6.88 - 7.08 (m, 3H), 7.18 - 7.29 
(m, 2H), 7.31 - 7.40 (m, 1H), 7.44 (d, 1H), 7.52 (dd, 1H), 7.61 (t, 1H), 7.92 (d, 1H), 8.34 (s, 
1H), 9.98 (bs, 1H); Mass spectrum MH* 537. 
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Example 8.4 

2-(4-(4-(3-Chlnrft^(3-fluorohenzvlo^ 

Obtained.by reacting 4-(3-chloro^(3-fluorobenzyloxy)anilino)-5-^>iperidin-4- 
yloxy)quinazoline (example 7) with chloroacetone in 54 % yield; NMR spectrum (CDC1 3 ) 
5 1.98 - 2.12 (m, 2H), 2.17, (s, 3H), 2.23 - 2.36 (m, 2H), 2.44 - 2.55 (m, 2H), 2.82 - 2.93 (m, 
2H), 3.28 (s, 3H), 4.67 (m, 1H), 5.57 (s, 2H), 6.90 (d, 1H), 6.94 r 7.07 (m, 2H), 7.19 - 7.28 (m, . 
2H), 7.32 - 7.41 (m, 1H), 7.46 (d, 1H), 7.51 (dd, 1H), 7.61 (t, 1H), 7.92 (d, 1H), 8.63(s, 1H), 
9.96 (s, 1H); Mass spectrum MH* 535. 
Example 8.5 

10 Methyl 2-(4-(4-(3-Chloi^r3-fluorobenzvln^ . 
vDacetate .. 

Obtained by reacting 4-(3-chloro-4-(3-fluorobenayloxy)aiii]mo>5-(piperidin-4- 
yloxy)quinazo]ine (example 7) with methyl bromoacetate in 38% yield; NMR sp ectrum 
(CDC1 3 ) 2.00 - 2.15 (m, 2H), 2.24 - 2.35 (m, 2H), 2.54 - 2.65 (m, 2H), 2.91 - 3.02 (m, 2H), 
15 3.31 (s, 2H), (s, 3H), 4:66 (m, 1H), 5.16 (s, 2H), 6.91 (d, 1H), 6.97 (d, 1H), 6.90 - 7.08 (m, 
1H), 7.18 - 7.27 (m, 2H), 7.31 - 7.39 (m, 1H), 7.46 (d, 1H), 7.50 (dd, 1H), 7:62 (t, 1H), 7.93 (d, 
1H), 8.63 (s, 1H), 9.96 (bs, 1H). Mass spectrum MH+ SSI 
Example 9 

4-(3-Oiloro-4-r3-fluoroben2reloCTtani ^ 
20 vloxy)quinazoline 

4-(3-CWoro-4-(3-fluorobenzyloxy)amKno)-5-(piperidin-4-yloxy)qum (48 mg) 
(example 7), methanesulphonyl chloride (12.6 mg) and di-wo-propylethylamine (19.4 mg) in . 
DCM (2 ml) were stirred at room temperature overnight. The reaction was concentrated in 
vacuo. The residue was purified by chromatography (using DCM to DCM-5% methanol as 

25 eluent) to give the title compound as a white solid (38 mg, 68%); NMR spectrum (DMSO-d6) 
1.93 - 2.06 (m, 2H), 2.21 - 2.33 (m, 2H), 2.84 (s, 3H), 3.05 - 3.15 (m, 2H), 3.45 - 3.55 (m, 2H), 
4.92 (m, 1H), 5.26 (s, 2H), 7.13 - 7.20 (m, 1H), 7.22 - 7.38 (m, 5H), 7.41 - 7.56 (m, 2H), 7.73 
(t, 3H), 8.17 (s, 1H), 8.51 (s, 1H), 9.90 (bs, 1H); Mass spectrum MH* 557. 

The procedure described above was repeated using the appropriate amine and alkyl 

30 bromide or chloride. Thus was obtained the compound described below: 
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Example 9 .1 

2-(4-(4-(3-Chloro^-(3-fhioroben^ 
l-vl)acetamide 

Obtained by reacting 4-(3-chlon)-^(3-fluorobenzyloxy)anilino>5-(piperidin-4- 

5 yloxy)quinazoline (example 7) with 2-chloroacetamide in 75% yield; NMRspectmm (DMSO- 

d6) 1.90 - 2.02 (m, 2H), 2.15 - 2.25 (m, 2H), 2.37 - 2.46 (m, 2H), 2.72 - 2.80 (m, 2H), 2.89 (s, 

2H), 4.81 (m, 1 H), 5.27 (s, 2H), 7.09 (bs, 1H), 7.16 (m, 1H), 7.22 - 7.36 (m, 6H), 7.42 - 7.52 

(m, 2H), 7.72 (t, 1H), 8.17 (d, 1H), 8.52 (s, 1H), 10.10 (bs, 1H); Mass spectrum MHt 536. 

Example 10 
10 4-(l-(5-Methvlisoxa2P^ 

vIoxv)quinazoline 

Sodium hydride (60% dispersion in mineral oil, 25 mg) was added to a stirred solution 
of 4-(indol-5-ylamino>5Kl-inethylpiperidin^yloxy)quinazoline (reference example 4.4) 
(0.2 g) in DMF (2 ml). The solution was stirred at room temperature for 30 mins, then 5- 

15 methyl-3-isoxazolemethyl chloride (85 mg) added. The reaction was stirred for a further 3 
hours, then poured into water. Hie resulting solid precipitate was filtered, dried and triturated ; 
with ether to give the title compound as a pale green solid (42 mg, 17%); NMR spectrum 
(DMSO-d6) 1.8 - 2.0 (m, 2H), 2.15 (s + m, 5H), 2.28 (m, 2H), 2.60 (m, 2H), 4.80 (m, 1H), 5.43 
(s, 2H), 6.00 (s, 1H), 6.50 (d, 1H), 7.10 (d, 1H), 7.30 (m, 2H), 7.49 (m, 2H), 7.67 (t, 1H), 8.07 

20 (dd, 1H), 8.42 (s, 1H), 10.10 (bs, 1H); Mass Spectrum MS" 469. 

The procedure described above was repeated using the appropriate indole and alkyl 
bromide or chloride. Thus were obtained the compounds described below: : 
Example 10.1 

4-q-(2,6-DmuorobenzYmndol-5-vtem 
25 Obtained from 4-(indol-5-ylanaino)-5^1-methylpiperidin-4~yloxy)quinazoline 

(reference example 4.4) and 2,6-difluorobenzyl bromide in 89% yield; NMRsp ectmm 
(DMSO-d6) 1.80 - 1.95 (m, 2H), 2.12 (s + m, 5H), 2.28 (m, 2H), 2.60 (m, 2H), 4.80 (m, 1H), 
5.44 (s, 2H), 6.45 (d, 1H), 7.10 - 7.20 (ra, 3H), 7.23 - 7.50 (m, 5H), 7.67 (t, 1H), 8.04 (d, 1H), 
8.40 (s, 1H), 10.09 (bs, 1H); Mass Spectrum MHT 500. 
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10 



Example 1Q.2 

4- (H2-Cfranohen/Tl)indol-5.Tl am i^ 
Obtained from 4-(mdol-5-ylanuno>5-(l-n^ 

(reference example 4.4) and 2-cyanobenzyl bromide in 50% yield; NMR spectrum (DMSO- 
5 dS) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.61 (m, 2H), 4.80 (m, IH), 5.64 (s, 
2H), 6.58 (d, IH), 6.92 (d, IH), 7.10 (d, IH), 7.30 (m, 2H), 7.40 - 7.50 (m, 3H), 7.60 (dt, IH), 
7.68 (t, 1H)< 7.90 (d, IH), 8.13 (d, IH), 8.42 (s, IH), 10.11 (bs, IH); MassSnectmm MH* 489. 
Example 103 

5- (l.Mefty.piperid^^ 

Obtained from 4-(indol-5-ylamin6>-5Kl-memylpiperidin^yIoxy)qumazoline 
(reference example 4.4) and 2-picolyl chloride hydrochloride in 42% yield; NMR spectrum 
(DMSO-d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.62 (m, 2H), 4.80 (m, IH), 
5.50 (s, 2H); 6.52 (d, IH), 6.98 (d, IH), 7.10 (d, IH), 7.25 (m, 3H), 7.42 (d, IH), 7.52 (d IH) 
7169 (m, 2H), 7.90 (d, IH), 8.08 (d, IH), 8.41 (s, IH), 8.53 (d, IH), 10.10 (bs, IH); Mass 
15 Spectrum MH+ 46 S 

Example 1014 

g'(l-MethTlpiperirtm.4.yloxy)^^^ 

Obtained from ^(mdol-S-ylanimoWl-memylpi^ridin^yloxy^uinazoUne 
(reference example 4.4) and 4<hloromethylthiazole in 75% yield; NMR spectrum (DMSO- 
20 d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 5.52 (s, 
2H), 6.48 (d, IH), 7.10 (d, IH), 7.30 (m, 2H), 7.48 (m, 2H), 7.58 (d, IH), 7.68 (t, IH), 8.07 (d, ' 
IH), 8.42 (s, IH), 9.02 (d, IH); MassSpectoim MH* 471 . 
Example 10J> 

4-(l.(4.Fluo ro he n /Yl)indoT.5.vla m in^.S.(l . me thvlDin ft riHln^vlo^ 

25 0b ^ n ^^m4-(indol-5-ylamino>5^1-memylpiperidin^yloxy)quinazoUne 

(reference example 4.4) and 4-fluorobenzyl chloride in 78% yield; NMRsoecmim (DMSO- 
d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m. 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, IH), 5.40 (s, 
2H), 6.50 (d, IH), 7.10 - 7.30 (m, 7H), 7.48 (d, IH), 7.53 (d, IH), 7.69 (t, IH), 8.08 (d, IH), 
8.42 (s, IH), 10.10 (bs, IH); Mass Spectrum MH* 482. 

30 
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Example 10.6 

+(H2-Me m oxYhen7vl)t n do|.5-vl^^ 

Obtained from 4-(mdol-5-ylamino>5-(l-ra^^ 
(reference example 4.4) and 2-methoxybenzyl chloride in 20% yield; NMR spectrum 
5 (DMSO-d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 3.84 (3H, s). 
4.80 (m, 1H), 5.37 (s, 2H), 6.48 (d, 1H), 6.80 (m, 2H), 7.02 (d, 1H), 7.18 (d, 1H), 7.22 (m, 2H), 
7.28 (d, 1H), 7.42 (m, 2H), 7.67 (t, 1H), 8.07 (d, 1H), 8.42 (s, 1H), 10.10 (bs, 1H); Mass 
Spectrum MET 494. 
Example 10.7 
10 *fH^0"hen7Yl)ta^ 

Obtainedfo,m4-(mdol-5-y]aiiimo)-5-(l-me m ylpip e ri 
(reference example 4.4) and 2-chlorobenzyl chloride in 61% yield; NMR snectnim m\A<:n 
d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, 1H),.5.52 (s, 
2H), 6.55 (d, 1H), 6.70 (d, 1H), 7.02 (d, 1H), 7.20 (m, 2H), 7.30 (m, 3H), 7,40 (d, 1H) 7 4s' 
15 (m, 2H), 7.68 (t, 1H), 8.12 (d, 1H), 8.42 (s, 1H), 10.11 (bs, 1H); Majs^pecfimn M* 498. 
Example 10.8 

» imethYlbenzYl)mdol-5-vlami n oV5-a- me thvl^ P P ridm-4-v^ 

Obtained from 4<indol-5-ylammo)-5Kl-memylpi pe ridm-4-yloxy)quinazoline 
(reference example 4.4) and 2,5-dimethylbenzyl chloride in 75% yield; r^spectrum 
20 (DMSO-d6) 1.80 - 1.95 (m, 2H), 2.10 (s, 3H), 2.15 (s + m, 5H), 2.23 (s, 3H), 2.25 (m, 2H) 
2.60 (m, 2H), 4.80 (m, 1H), 5.37 (s, 2H), 6.51 (m, 2H), 6.97 (d, 1H), 7.05 (d, 1H), 7.20 (d, 1H) 
7.22 - 7.37 (m, 4H), 7.40 (d, 1H), 7.68 (t, 1H), 8. 12 (d, 1H), 8.42 (s, 1H), 10.12 (bs, 1H); Mass 
Spectrum MH 4 " 492. 
Examp le 1ft Q 

Obtained from ^(indol-S-yWoJ-S^l-methylpiperidin^ylox^qumazoline 
(reference example 4.4) and 3K*lorobenz y l chloride in 70% yield; NMRspecjrmn (DMSO- 
d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m , 5H), 2.25 (m, 2H), 2.60 (m, 2H), 4.80 (m, 1H), 5 43 (s 
2H), 6.52 (d, 1H), 7.10-7.38 (m, 7H), 7.48 (d, 1H), 7.57 (d, 1H). 7.70 (t, 1H), 8.10 (d, 1H) 
30 8.42 (s, 1H), 10.10 (bs, 1H); Mass Sn ecm.m m*aq* 
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Example 10.10 

5-a-MethYlpiperidin^vlo xY).4^1.f2-methvlthiazol-4.ylmethvl^ndnlA 
ylamino)auinazoline 

Obtained from 4-(indol-5-ylamino)-5-(l-methylpiperidin-4-yloxy)quinazolm 
5 (reference example 4.4) and 4-chloiDmethyl-2-methylthiazole hydrochloride in 37% yield; 

spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H), 2.15 (s + m, 5H), 2.25 (m, 2H), 2.58 (s, 3H), - 
2.60 (m, 2H), 4.80 (m, 1H), 5.41 (s, 2H), 6.47 (d, 1H), 7.20 (d, 1H), 7.30 (m, 3H), 7.45 (d, 1H>, 
7.56 (d, 1H), 7.68 (t, 1H), 8.05 (d, 1H), 8.42 (s, 1H), 10.10 (bs, 1H); Mass Spectrum MH* 485.' 
Example 10.11 

10 4-(l-(2-Fluorob«nzvn^^ 

Obtained from 4-(mdol-5-ylammo>5-(l-memylpiperi*n^yloxy)qumazoline 
(reference example 4.4) and 2-fluorobenzyl chloride in 18% yield; Mass Spectrum MH* 482. 
Example 10.12 

4-(l-(3-Fmorobenzyl) m dol-5-vla^ 

15 0b ^^^m4-(indol-5-ylairnno)-5-(l-memylpiperidin^yloxy)quinaro^ 

(reference example 4:4) and 3-fluorobenzyl chloride in 33% yield; Mass Spectrum Mt? 482. 
Example 11 

4-(4-BenzvloxY-3-ethvnvIanilino).5^^ 

Sodium dithionite (1 g) was added to a solution of 4-benzyloxy-3-ethynyl-nitrobenzene 
20 (reference example 28) in ethanol (10 ml) and water (10 ml) and the solution heated at 80°C 
for 3 hours. The ethanol was removed in vacuo and the residue extracted with DCM. 
Combined organic extracts were dried and concentrated and the residue dissolved in IPA (0.5 
ml). To this was added di-w-propylethylamine (0.025 ml) and4^hloro-5-(l-methylpiperidin- 
4-yloxy)quinazoline (reference example 2) and the solution heated at 90°C for 3 hours. The 
25 reaction was cooled and the resulting precipitate collected, washed with IPA and ether, and 
dried to give the title compound as a cream-coloured solid (3.5 mg, 2%); Mass Spectrum MH* 
465. 

Example 12 

4-(3-EmTnYl4-(2-n n oroheitCT^ 
30 hydrochloride 

A solution of 4^hloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
2) (70 mg) and 3-ethynyl-4-(2-fluorobenzyloxy)aniline (reference example 30) (70 mg) in 
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IPA (2 ml) was heated at reflux for 2 hours. The solution was cooled and the resulting 
precipitate filtered, washed with IPA and ether to give the title compound as a yellow solid 
(0115 g, 89%); Mass Spectrum MH 4 483. 

The procedure described above was repeated using the appropriate chloroquinazoline 
5 and aniline. Thus were obtained the compounds described below: 
Example 12.1 

4-(3-EthynYl4-(3-flu^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin^yloxy)quinazoline (reference 
10 example 2) with 3-ethynyl-4-(3-fluorobenzyloxy)aniline (reference example 301) in 80% 
yield; Mass Spectrum MH* 483. 
Example 12.2 
4-(3-EthYPyl4-(2,6-difa^ 
hydrochloride 

15 Obtained by reacting 4^hloro-5-(l-methylpiperidin^-yloxy)quinazoline (reference 

example 2) with 4«(2,6-difluorobenzyloxy)-3^thynylaniline (reference example 30.2) in 73% 
yield; Mass Spectrum MH* 502 
Example 123 

4-(3-EftTOvl4-(5-methvKsox^^ 
20 yloxv)quinazoline hydrochloride 

Obtained by reacting 4-chloro-5-(l.methylpiperidin-4-yIoxy)quinazoline (reference 
example 2) with 3-ethynyl-4-(5-methylisoxazol-3-ylmethoxy)aniline (reference example 
30.4) in 61 % yield; Mass Spectrum MH* 471. 
Example 12.4 
25 4-(3-Ethynyl4-(thia^ 
hydrochloride 

Obtained by reacting 4^hloro-5-(l-methylpiperidin^-yloxy)quinazoline (reference 
example 2) with 3-ethynyl-4-(thia2ol-4-ylmethoxy)aniline (reference example 30.3) in 20% 
yield; Mass Spectrum MH 1 " 473. 
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Examnle 12.5 

fr(3-Chloro-4-(2-PYrimidinvlmetho^ 
hydrochloride 

Obtained by reacting 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
5 example 2) with 3-cMoro^(2-pvrirnicfanyl me thoxy)aniline (reference example 9.2) in 40% 
yield; NMR spectrum (DMSO-d6) 1.90 (m, 2H), 2.15 (m, 2H), 2.20 ( s , 3H), 2.25 (m, 2H), 2.60 
(m, 2H), 4.75 (m, 1H), 5.40 (s, 2H), 7.15 (d, 1H), 7.20 (d, 2H), 7.30 (d, 1H), 7.45 (dd, IH), 
7.47 (t, IH), 7.70 (t, IH), 8.10 (d, 1H), 8.50 (s, IH), 8.85 (d. 2H), 10.0 (s, IH); ^ss^ectnxrn 
M-IT477. 

10 Example 12.lt 

4-(4-(2-AniinotMazo|.4-TlmethoCT^^ 

YloxvViuinazoline hydrochloride 

Obtained from ^hloro-S^l-methylpiperidin^yloxyJquinazoline (reference example • 
2) and 4-(2-arrunotmazol-4-ylmemoxy>3^Woroaniline (reference example 93) in 75% yield; 
15 NMR spectrum (DMSO-d6) 1.84 - 1.95 (m, 2H), 2.07 - 2.17 (m, 2H), 2.17 (s, 3H), 2.22 - 2.32 ' 
(m, 2H), 2.57 - 2.67 (m, 2H), 4.78 (m, IH), 454 (s, 2H), 6.59 (s, IH), 6.95 (s, 2H)[ 7.21 (d, 
IH), 7.29 (d, IH), 7.32 (d, IH), 7.49 (dd, IH), 7.70 (dd, IH), 8.08 (d, IH), 8.49 (s, IH), 10.03 
(s» IH); Mass spectrum M-H* 497. 
Example 12.7 
20 i H3-Muoro.4.fl.methYl-lg-^ 
yloxv)auinazoline hydrochloride 

Obtained from 4^hloro-5-(l-memylpir^ridm-4-yloxy)qumazoline (reference example 
2) and 3-flubm^(l-memyl-l^innda Z ol-2:yltmo)aniline (reference example 6.2) in 31% 
yield; NMR spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.25 
25 - 2.35 (m, 2H), 2.6 - 2.7 (m, 2H), 3.7 (s, 3H), 4.7 - 4.8 (m, IH), 7.0 (s, IH), 7.1 - 7.15 (t, IH), 
7.2 (d, IH), 7.3 (s, IH), 7.35 - 7.42 (dd, IH), 7.7 - 7.8 (t, IH), 8.0 - 8.1 (dd, IH), 8.55 (s, IH)! ' 
10.2 (bs, IH); Mass Spectrum M TT* 465. 
Example 12.8 

4-(3-Fl U oro-4.(l. m ethYMr7-l 1.4.tri aTO |.2.vlthi ft ) aniiino).5.ri. m .th y ip 8rn ,^», , 
30 yloxy)Quinazoline hydrochloride 

Obtained from 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoIine (reference example 
2) and S-iloorc^^l-rnemyl-l^-U^-taazol^-ylthio)^^^ (reference example 63) in 16% 
yield; NMR spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.25 
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- 2.35 (m, 2H), 2.6 - 2.7 (m, 2H), 3.6 (s, 3H), 4.7 - 4.8 (m, IK), 7.2 (d, 1H), 7.35 - 7.5 (m, 3H), 
7.7 - 7.8 (t, 1H), 8.1 - 8.2 (d, IK), 8.5 - 8.6 (d, 2H), 10.2 (bs, 1H); Mass Spectrum MH* 466. 
Example 12.9 

4^3-CMoro.4-r2-Dvridvlt tao)an81faol5.fl^^ 
5 hydrochloride 

Obtained from 4^Moro-5^1-methylpiperidm-^yloxy)quinazoline (reference example 
2) and 3^oro^2-pyridylthio)aniline (reference example 6.4) in 1 1% yield; NMR 
spectrum (DMSO-d6, 373K) 1.9 - 2.1 (m, 2H), 2.15 - 2.3 (m, 2H), 2.3 (s, 3H), 2.3 - 2:45 (m, 
2H), 2.7 - 2.85 (m, 2H), 4.75 - 4.9 (m, IK), 7.0 - 7.1 (d, IK), 7.15 - 7.25 (dd, IK), 7.25 - 7.35 
10 (d, 1H), 7.4 - 7.5 (d, 1H), 7.6 - 7.7 (m, IK), 7.7 - 7.85 (m, 3H), 8.3 - 8.45 (m, 2H), 8.6 (s, IK), 
103 (bs, 1H); Mass Spectrum MH* 478. 
Example 12.10 

4-f3-ailoro^-f2-pvrimidmvltliio^a iiihno>.5.ri.^ 
hydrochloride 

15 Obtained from 4-cWoro-5-(l-methylpiperidin-4-yloxy)quinazoUne (reference example 

2) and 3<hlon>^(2-pyrinMdmyltJuo)ani]ine (reference example 6.5) in 6% yield; NMR 
s P ectmm 0DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.2 - 2.25 (m, 2K), 2.25 (s, 3H), 2.3 -.2.4 (m, 
2K), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, IK), 7.2 - 7.25 (t, 1H), 7.25 - 7.3 (d, 1H), 7.4 - 7.45 (d, 
IK), 7.7 - 7.75 (m, 1H), 7.75 - 7.85 (d, 2H), 8.45 (s, IK), 8.6 (d, 2H), 8.65 (s, IK), 10.3 (bs, 

20 IK): Mass Spectrum MH* 479. • 
Example 12.11 

4-fl-CMoro^.(l/I.imMqzol.2-vlthio)a ^^ 
hydrochloride 

Obtained from 4-cMoro-5-(l-nierJiylpii)eridin^yloxy)quinazoKne (reference example 
25 2) and 3<hloro^(lH-imidazol-2-ylthio)aniIine (reference example 9.6) in 74% yield; NMR 
specfrum (DMSO-d6, 373K) 1.8-1.9 (m, 2H), 2.1 - 2.25 (m, 2H), 2.15 (s, 3H), 2.6 - 2.7 (m, 
2K) 4.7 - 4.8. (m, IK), 6.7 - 6.8 (d, IK), 7.1 (bs, 1H), 7.2 - 7.25 (d, IK), 7.3 - 7.4 (d, IK), 7.4 - 
7,5 (dd, IK), 7.7 - 7.8 (t, IK), 8.35 (d, IK), 8.55 (s, 1H), 10 - 10.2 (bs, 1H), 12.8 - 12.9 (bs, 
1H); Mass spectrum MH* 467. 
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Example 12.12 

4-(3-ITuoro^fljy.i m id^^ 
hydrochloride 

Obtained from 4-chloro-5-(l- m ethylpiperidin-4-yloxy)quinazoliiie (reference example 
5 2) and 3-fluoro-4-(lH-imida2ol-2-ylthio)aniline (reference example 8.5) in 33% yield; NMR 
SEecfium (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.6 - 2.7 (m, 
2H) 4.7 - 4.8. (m, 1H), 7.1 (s, 1H), 7.2 - 7.3 (m, 1H), 7;4 - 7.5 (d, 1H), 7.7 - 7.8 (t, 1H), 8.1 - ■ 
8.2 (d, 1H), 8.6 (s, 1H), 10.2-10.5 (bs, 1H), 12.0 - 12.8 (bs, 1H): Mass spectrum MW*Isi 
Example 12.13 

10 *(3-CMoro.4^ftiazorv^^ 
hydrochloride 

Obtained from 4^hloro-5-(l-methylpiperidin^- y ]oxy)quinazoline (reference example = 
2) and 3-chlofo^2-tmazolylthio)aniline (reference example 9.7) in 29% yield; NMR 
specfium (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H),' 2 .3 - 2.4 (m, 
15 2H), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, 1H), 7.2 - 7.5 (d, 1H), 7.4 - 7.45 (d, 1H), 7.7 (d, 1H), 7.8 
(s, 1H), 7.8 -.7.9 (m, 2H), 8.4 (s, 1H), 8.65 (s, 1H), 10.4 (bs, 1H); Magssjgctnro MH* 482. 
Example 13 

^eMoro-^pYrazmyl^^^^^ 

A suspension of 2-methylpyiazine (940 mg); ^-chlorosuccinimide (1.34 g) and benzoyl 
20 peroxide (70%, 71 mg) in carbon tetrachloride (50 ml) was heated at reflux for 24 hours. The 
reaction was cooled to 0°C in an ice bath and then filtered through diatomaceous earth. To the 
crude solution of 2-chloromethylpyrazine in carbon tetrachloride was added potassium 
carbonate (138 mg), ^-cWom^hydroxyam^^ 

(reference example 4.2) (90 mg) and rfs-dicyclohexano-l 8-crown-6 (5 mg), and the reaction 
25 mixture heated at 80°C. After 16 hours, the reaction mixture was concentrated in vacuo md 
the resulting residue was partitioned between DCM and water. The combined organic extracts 
were dried and concentrated and the residue purified by chromatography (0-3% 7N methanolic 
ammonia in DCM) to yield the title compound as a pale pink solid (46 mg; 41%); NMR 
spectrum (DMSO-d6) 1.90 (m, 2H), 2.15 (m, 2H), 2.20 (s, 3H), 2.25 (m, 2H). 2.60 (m, 2H), 
30 4.75 (m, 1H), 5.35 (s, 2H), 7.20 (d, 1H), 7.35 (d, 2H), 7.50 (dd, 1H), 7.70 (t, 1H), 8.15 (d, 1H), 
8.50 (s, 1H), 8.65 (dd, 2H), 8.85 (s, 1H); Mass spectrum M-lT 477. 
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The procedure described above was repeated using the appropriate methylheterocycle. 
Thus was obtained the compound described below: 
Example 13.1 
4-(3-ChIoro-4-r4-r 



l""din Y lmethoxY)anilino)^ 

5 0b ^ n *tom4-(3-chIoro4-hy^ 

yloxyjquinazoline (reference example 4.2) and 4-methylpyrinudine in 12% yield; NMR 
SEectoun (DMSO-d6) 1.95 (m, 2H), 2.15 (m, 2H). 2.25 ( s , 3H), 2.40 (m, 2H), 2.75 (m, 2H) 
4.80 (m, 1H), 5.35 (s, 2H), 7.25 (t, 1H), 7.35 (d, 2H), 7.50 (dd, 1H), 7.65 (dd, 1H), 7.70 (t, ifl) 
8.15 (d, 1H), 8.50 (s, 1H), 8.85 (d, 2H), 9.20 (d, 1H), 10.0 (s, 1H); Massspecfium M-H* 477 ' 
10 Example 14 ~~" 

Potassium carbonate (43.2 g> was added to a solution of 4K3-chloro-4-hydroxyanili„o)- . 
5-(l-me%lpiperidin-4-yloxy)quinazoline (30 g) (reference example 4.2), 2-picolyl chloride - • 
hydrochloride (13.8 g) and 18^own-6 (1 g) in acetonitrile (1000 ml) and the reacuonheated at'. 
15 refluxforShours. The reaction was filtered whilst hot, and allowed to cool. Theresulting 

crystalline solid was filtered and recrystallised from acetonitrile to give the title compound as , • 
be lg e needles (19.36 g, 52%); ^spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H) 2 10 -2 20 (s + 
m, 5H), 2.22 (m, 2H), 2.60 (m, 2H), 4.75 (m, 1H), 5.24 (s, 2H), 7.18 (d, 1H), 7.23 (d, 1H) 7 33 " ■ • 
(m, 2H), 7.45 (dd, 1H), 7.54 (d, 1H), 7.66 (t, 1H), 7.83 (dt, 1H), 8.12 (d, 1H), 8.47 (s, 1H)! 8^7 
20 (d,lH), 10.02 (bs,lH);MassspecmimM + 476. 

The procedure described above was repeated using the appropriate halomethyl 
compound. Thus were obtained the compounds described below: 
Example 14.1 

4.(3.Chloro^(i m id a7 ori ^mvri.tin.2.v^ 
25 yloxy)ouinaznliin» 

Obtained from 4-(3-cWoro^hydroxyamhno)-5-(l-memylpiperidin-4- 
ylox y)q uinazoIine (reference example 4.2) and 2-chloromethylimid^ofl, 2-a]pyridine in 28% 
yield; m^specuum CDMSO-d6)l T 85- 1.97(m,2H),2.10-2.20(m,2H),2.17(s,3H) 2 23- 
2,34 (m, 2H), 2.56 - 2.69 (m, 2H), 4.80 (m, 1H), 5.32 (s, 2H), 6.89 (ddd, 1H), 7.23 (d, 1H) 
30 7.24 (ddd, 1H), 7.33 (d, 1H). 7.41 (d, ,H), 7.51 (dd, 1H), 7.54 (dd. 1H), 7.72 (dd, 1H), 8.02 (s 
1H), 8.11 (d, 1H), 8.50 (s, 1H), 8.55 (dd, 1H), 10.06 (s, 1H); Massjpecfium MH* 515 
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Example 14.2 

4-(4-(BenzoWisox»™^^ 
y]oxv)auinfl7/>linA 

Obtained from 3-bramomemylbenzo^soxazole (prepared as in Chim. Ther. 1972, 
5 7(2), 127-132) and ^Woro^hydroxya^^ 

(reference example 4.2) in 36% yield; NMRspectmm (DMSO-d6) 1.86 -1.97 (m, 2H) 2 08 - 
2.22 (m, 2H), 2.18 (s, 3H), 2.23 - 2.33 (m, 2H), 2.57 - 2.68 (m, 2H), 4.79 (m, 1H), 5.73 (s, 2H) 
7-23 (d, 1H), 734 (d. 1H), 7.42 (d, 1H), 7.47 (dd, 1H), 7 .55 (dd, 1H), 7.71 (ddd, 1H), 7.73 (dd, 
1H), 7.80 (d, 1H), 8.03 (d, 1H), 8.15 (d, 1H), 8.52 (s, 1H), 10.07 (s, 1H); ^ssjp^trurn MH* 
10 516. 

Example 15 

4 : (3-CMoro:4.f2-pvr^ 

Annxtuieof^fS-chloro^hydroxyamlmo^^tetrahydro . 
(70 mg) (reference example 42.1), 2-chloropyrimidine (25 mg), potassium carbonate (275 mg) 
15 and l^J.lOaS.ie-hexaoxacydooctadecane (5 mg) in acetonitrile (8 ml) was heated at reflux 
for 30 hours. Water (30 ml) was added and the mixture was extracted with DCM (30 ml) The 
extracts were dried and concentrated in vacuo. The residue was purified by chromatography 
usmg 0-2% methanol-DCM as ehient to afford the tide compound as a solid (15 mg 17%)- 

20 (q, 1H), 4.23 (d, 1H), 5.46 (t, 1H), 7.23 (d, 1H), 7.28 (t, 1H), 7.39 (d, 1H), 7.41 (d, 1H) 7 70 
(dd, 1H), 7.77 (t, 1H), 8.31 (d,lH), 8.60 (s, 1H), 8.65 (d, 2H), 10.21 (s, 1H); MM^txum 

MHM36. 

Example 16 

4-(3-CMo ro .4-fV, 1 4.ox a di^^ 
25 vloxv)auinaznlinA 

2 < 2 -CWor<M-(5-(l-me%]p,perito^^ 
hydroxyacetamidine (200 mg) (reference example 35) was dissolved in formic acid (4 ml) . 
Trimethyl orthoformate (4 ml) was added, and the mixture stirred at ambient temperature for 1 
hour. The mixture was evaporated, and the residue purified by chromatography, using 0 to . 
30 1.5%(7:l methanol / cone, ammonia (aq)) in DCM as eluent to give the title compound as a 
white crystalline solid (157 mg, 77%); ^specfijm (DMSO-d6) 1.83- 1.96 (m 2H) 207 
2.20 (m. 2H), 2.17 (s, 3H), 2.22 - 2.32 (m, 2H), 2.57 - 2.67 (m, 2H), 4.78 (m, 1H), 5.45 (s, 2H) 
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7.22 (d, IK), 7.32 (d, 1H), 7.33 (d, 1H), 7.52 (dd, IK), 7.71 (dd, IK), 8.12 (d, 1H), 8.51 (s. 
1H), 9.67 (s, IK), 10.05 (s, 1H); Mass spectrum MH*' 467. 

The procedure described above was repeated using the appropriate hydroxyacetamidine 
and orthoester. Thus was obtained the compound described below: 
5 Example 16.1 

4-(3-Cfrloro^.(5-methvM,2.4-oxadiazol ^ 
Yloxvlcniinaznlinft 

Obtained from 2-(2-chloro-4-(5-(l-memylpiperidin^yloxy)quinazolin^ 
ylamino)phenoxy>i^hydroxyacetainidine (reference example 35) and trimethyl orthoacetate 
10 in 60% yield; NMR spectrum (DMSO-d6) 1.83 -1.97 (m, 2H), 2.08 - 2.18 (m, 2H), 2.17 (s, 
3H), 2.21 - 2.31 (m, 2H), 2.57 - 2.67 (m, 2H), 2.61 (s, 3H), 4.78 (m, 1H), 5.34 (s, 2H); 7.21 (d, 
IK), 7.31 (d, 1H), 7.32 (d, 1H), 7.52 (dd, 1H), 7.71 (dd, 1H), 8.11 (d, IK), 8.50 (s, IK), 10.05 
(s, 1H); Mass spectrum MH* 467 
Example 17 

15 4-(4-(5-Amino-13.4-oxadiazol-2.vtoem ^ 



Potassium hydrogen carbonate (10 mg) was dissolved in a mixture of ethanol (2 ml) 
and water (4 ml) 2-[2-CWor()-4-(5-(l-memylpiperidm^-yloxy)quiiiazolm^ „: 
ylamino)phenoxy]acetic acid hydrazide (reference example 37) (40 mg) was added. The 
20 suspension was briefly sonicated, then cooled to 0°C. Cyanogen bromide (3M in DCM, 31 pi) 
was added dropwise. The mixture was allowed to warm to ambient temperature overnight with ' 
stirring. The resulting yellow solution was evaporated, and the residue purified by 
chromatography, using 0 to 4% (7:1 methanol / cone, ammonia (aq)) in DCM as eluent to give 
the title compound as a white crystalline solid (14 mg, 33%); NMR spectrum (DMSO-d6) 1.87 
25 - 1.97 (m, 2H), 2.08 - 2.20 (m, 2H), 2.17 (s, 3H), 2.20 - 2.34 (m, 2H), 2.58 - 2.69 (m, 2H), 4.79 
(m, IK), 5.26 (s, 2H), 7.20 (s, 2H), 7.24 (d, 1H), 7.34 (d, IK), 7.36 (d, IK), 7.56 (d, 1H), 7.72 
(dd, IK), 8.13 (d, IK), 8.52 (s, 1H), 10.09 (s, IK); Mass spectrum MH+ 482. 
Example 18 

4-(3-Chloro-4-(2-nvridYlipetho^ 

30 Phosphorus oxychloride (0.21 ml) was added dropwise to a solution of 3,4-dihydro-5- 

(tetrahydropyran-4-yloxy)quinazoun-4-one (reference example 1.2) (57 mg) and di-«o- 
propylethylamine (0.045 ml) in anhydrous 1, 2-dichloroethane (5 ml) at 0°C. The mixture was 
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heated at 80°C for 3 hours and then concentrated in vacuo. The residue was azeotroped with 
toluene (5 ml), di-wo-propylethylamine (0.5 ml) was added and the mixture was again 
concentrated in vacuo. The residue was dissolved in IPA (1 ml) and 3-chloro-4-(2- 
pyridylmemoxy)amline (obtained as described in PCT LitAppl.WO 9615118) (100 mg) was 
5 added. The resulting mixture was heated at 80°C for 12 hours and then concentrated in vacuo. 
The residue was purified by chromatography, using 0-5% methanol - DCM as eluent, to give 
the tide compound as a solid (48 mg, 43%); NMR Spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H), 
2.13 - 2.27 (m, 2H), 3.54 (t, 2H), 3.84 - 3.98 (m, 2H), 4.89 - 5.00 (m, 1H), 5.28 (s, 2H), 7.21 - 
7 39 (m, 4H), 7.49 (d, 1H), 7.56 (d, 1H), 7.71 (t, 1H), 7.85 (t, 1H), 8.15 - 8.20 (m, 1H), 8 JO (s, 
10 1H), 8.54 - 8.61 (m, 1H), 10.03 (s, 1H); Mass spectrum MH+4/tt 

The procedure described above was repeated using the appropriate 3,4- 
dihydroquinazolin-4-one and aniline. Thus were obtained the compounds described below: 
Example 18.1 

4-(l-(3-liluoroben7Ynindazol-5-v^ 

15 Obtained by reacting 3,4-dihydro-5-(tetrahydropyran-4-yloxy)quinazo]in-4-one 

(reference example 1.2) and 5-amino-l-(3-fluorobenzyl)indazole (obtained as described in 
PCTInt. Appl. WO 9802438) in 19% yield; NMR Spectrum (DMSO-d6) 1.80 - 1.95 (m, 2H), 
2.16 - 2.27 (m, 2H), 3.55 (dt , 2H), 3.91 (dt, 2H), 4.93 - 5.03 (m, 1H), 5.69 (s, 2H), 7.02 - 7.12 • 
(m, 3H), 7.26 (d, 1H), 7.30 - 7.38 (m, 2H), 7.54 (dd, 1H), 7.71 (t, 2H), 8.14 (s, 1H), 8.39 (d , 

20 1H), 8.48 (s, 1H), 10.16 (sJH): Mass spectrum MH* 470 
Example 18.2 

4-(3-CMoro-4-«m-imidazol-2-Tlth^ ^ 

Obtained by reacting 3,4-dmydro-5-(tetrahydropyran^yloxy)qmnazolin-4-one 
(reference example 1.2) and 3-cWor(>-4-(l^-imidazol-2-ylthio)aniline (reference example 
25 9.6) in 10% yield; NMR Spectrum (DMSO-d6) 1.78 - 1.93 (m, 2H), 2.12 - 2.24 (m, 2H), 3.52 
(dt, 2H), 3.89 (dt, 2H), 4.88 - 4.99 (m, 1H), 6.75 (d, 1H), 7.26 (bs, 1H), 7.28 (d, 1H), 7 J5 - 
7.44 (m, 3H), 7.73 (t, 1H), 8.40 (d, 1H), 8.57 (s, 1H), 10.18 (s, 1H), 12.86 (s, 1H); Mass 
S£ectnimM-H + 452. 
Example 18.3 

30 4-(3-Chloro-4-(2-pvridvlmethoxv)a^ 

Obtained by reacting 3,4^ydj^5-(tetrahydromran-3-yloxy)qmnazolm^-one 
(reference example 1.3) and 3-chloro-4-(2-pyridylmethoxy)aniline (obtained as described in 
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PCT Int. Appl. WO 9615118) in 15% yield; NMR Spectrum (CDC1 3 ) 2.23 - 2.45 (m, 2H), 
3.94 - 4.04 (m, 2H), 4.10 (q, 1H), 4.26 (d, 1H), 5.25 (t, 1H), 5.28 (s, 2H), 6.84 (d, 1H), 6.99 (d, 
1H), 7.22 (dd, IH), 7.44 - 7.54 (m, 2H), 7.59 - 7.66 (m, 2H), 7.74 (dt, 1H), 8.1 1 (d, 1H), 8,60 
(4 1H), 8.64 (s. 1H), 9.90 (s, 1H): Mass spectrum MH+ 440 
5 Example 19 

4-(3-<^oi^a<vanomethvl.1g.imi dazol^ 
vloxv)auinazolme : 

To a stmed solution of 4^3^Woro^lH-imidazol-2-ylthio)anilino>5-(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.11) (460 mg) in acetonitrile (30 ml) was 
10 added potassium carbonate (1.0 g), chloroacetonitrile (80 mg) and ro-dicyclohexano-18- 
crown-6 (20 mg) and the solution stirred and heated at reflux for.18 houis. The solution was 
cooled, filtered and evaporated, and the residue purified by chromatography using ethyl acetate • 
and then ammonia/methanoLDCM (30ml of 2.3N ammonia in methanol, 970ml of DGM) as 
eluent Evaporation of the relevant fractions and trituration with ether yielded the title: 
15 compound as a white solid (160 mg, 31%)vNMRspMttum(DMSO-d6, 373K) 1.9-2 ; 0(m, 
2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.3 - 2.4 (m, 2H), 2.7 - 2.8 (m, 2H), 4.75 - 4.85 (m, 1H), 
5.4 (s, 2H), 7.0 - 7.05 (d, 1H), 7.2 - 7.25 (t, 1H), 7.4 - 7.45 (d, 1H), 7,5 - 7.6 (dd, 1H), 7.6 (s, 
1H), 7.7-7.8 (t, 1H), 8.3 (d, 1H), 8.6 ((s, 1H), 10.1 (bs, 1H); Mass spectnim MH^sru 

The procedure described above was repeated using the appropriate imidazole and alkyl • 
20 halide. Thus were obtained the compounds described below: 
Example 19.1 

4-(4-(l-Carbaiwvlmethyl-lg-^ 

YloxvlQuipazoline 

Obtained by reacting 4-(3^Worc>-4-(lff-inridazol-2-yluMo)anilino>5-(l- 
25 methylpiperidin-4-yloxy)quinazoUne (example 12.11) with 2-chloroacetamide in 34% yield; 

NMRs P ectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.3 - . 

2.4 (m, 2H), 2.7 - 2.8 (m, 2H), 4.75 (s, 2H), 4.75 - 4.85 (m, 1H), 7.0 - 7.05 (d, 1H), 7.0 - 7.2 

(bs. 2H), 7.2 (s, 1H), 7.2 - 7.25 (d, 1H), 7.4 - 7.45 (d, 1H), 7,5 - 7.55 (dd, 1H), 7.7 - 7.8 (t, 1H), 

8.25 (d, 1H), 8.6 (s, 1H), 10.1 (bs, 1H): Mass spectrum MET* 177 
30 Example 19.2 

4.(3-Cftloro-4-n-(2-methoTyemvn-:^^ 
yloxY)(iuinazolinP 



WO 03/040108 



-149- 



PCT/GB02/04931 



Obtained by reacting 4-(3<hloix>^(lff-iinidazol-2-ylthio)aniIino)-5.(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.11) with 2-bromoethylmetbyletherin 61% 
yield; NMR spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 
2.3 - 2.45 (m, 2H), 2.7 - 2.8 (m, 2H), 3.2 (s, 3H), 3.6 - 3.65 (t, 2H), 4.2 - 4.25 (t, 2H), 4.75 - 
5 4.85 (m, 1H), 6.9 - 6.95 (d, 1H), 7.1 (s, 1H), 7.2 - 7.25 (d, 1H), 7.4 - 7.45 (d, 1H), 7.45 (s, 1H), 
7.5 - 7.55 (dd, 1H), 7.7 - 7.8 (t, 1H), 8.2 (s, 1H), 8.55 (s, 1H), 10.1 (bs, 1H); Mass spectrum 
MET 525. 
Example 193 

4-(3-CMoro^-q-rNJ^iie M 
10 methy)piperidin-4-vloxy)ouinazoline 

Obtained by reacting 4^3^Woro^(lH-imidazol-2-ylthio)anilino>-5-(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.11) with 2-chIoro^N^diethylacetamide in - ' 
28% yield; NMR spectrum (DMSO-d6, 373K) 1.0 - 1.25 (bs, 6H), 1.9 - 2.0 (m, 2H), 2.15 - 
2.25 (m, 2H), 2.25 (s, 3H), 2.3 - 2.45 (m, 2H), 2.7 - 2.8 (m, 2H), 3.3 - 3.4 (q, 4H), 4.75 - 4.85 
15 (m, 1H), 5.0 (s, 1H), 6.95 - 7.0 (d, 1H), 7.15 (s, 1H), 7.2 - 7.25 (d, 1H), 7.3 - 7.35 (d, 1H), 7.35 
(s,- 1H), 7.45 - 7.5 (dd, 1H), 7.7 - 7.8 (t, 1H), 8.2 (s, 1H), 8.55 (s, 1H), 10.1(bs, 1H); Mass 
spectrum MH* 578. 
Example 19.4 

4-(4-q-tert-Butoxvc arbonvlmethvl >lg-imida2ol-2-vlthioV3->chIoroanainoV5-ri> 
20 methvIpiperidin-4-vloxv)qiiinazoIine 

Obtained by reacting 4-(3^hloro^(l//-imida2ol-2-ylthio)anilino>5-(l- 
methylpiperidin^-yloxy)quinazoline (example 12.11) with tert-butyl 2-bromo-acetate in 44% • 
yield; Mass spectrum MH*581. 

25 Example 19.5 

4-(3-Chloro-4-q-difl uoromethvl-^ 

yloxvtauinazoline 

Obtained by reacting 4-(3^hloro^(lJ^imida2ol-2-ylthio)anilino)-5-(l- 

methylpiperidin-4-yloxy)quinazoline (example 12.11) with ethyl difluorobromoacetate in 34% 
30 yield; NMR spectrum (DMSO-d6, 373K) 1.95 - 2.05 (m, 2H), 2.15 - 2.25 (m, 2H), 2.3 (s, 3H), 

2.3 - 2.45 (m, 2H), 2.7 - 2.85 (m, 2H), 4.75 - 4.85 (m, 1H), 7.15 - 7.2 (d, 1H), 7.2 - 7.3 (d, 1H), 
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7.3 (s, 1H), 7.4 - 7.45 (d, 1H), 7.6 - 7.65 (dd, 1H), 7.7 - 8.0 (q,lH), 7.7 - 7.8 (t, 1H), 8.3 (s, 1H), 
8.65 (s, 1H), 10.0-10.2 (bs, 1H); Mass spectrum MH+ 517. 
Example 19.6 
jjjjlrOgano^ 
5 vloxy)auinazoline 

Obtained by reacting 4r(3-fluoro4-(lH-imidazol-2-ylthio)aniliiio)-5-(l- 
methylpiperidin-4-yloxy)quinazoline (example 12.12) with chloroacetonitrile in 40% yield; 
NMR spectrum (DMSO-d6, 373K) 1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.2 (s, 3H); 2.25 - 
2.35 (m, 2H), 2.6 - 2.7 (m, 2H), 4.7 - 4.8 (m, 1H), 5.35 (s, 2H), 7.1 (s, 1H), 7.2 - 7.25 (d, 1H), 
10 7.25 - 7.3 (t, 1H), 7.4 - 7.42 (d, 1H), 7.42 - 7.45 (dd, 1H), 7.5 (s, 1H), 7.7 - 7.8 (t, 1H), 8.0 - 8.1 
(dd, 1H), 8.6 (s, 1H), 10.2 (bs, 1H); Mass spectrum MHT 490. 
Example 20 

4-(4-q-CarboxvmethYl-liy-M 

Yloxv)quiDazoline di hydrochloride. . 

15 A solution of 4-(3-cMoro-4-(l-te^butoxycarbonyta^ 

ylthio)anilino)-5-(l-methylpiperidin-4-yloxy)quinazoline (example 19.4) (100 mg) in dioxane 
(20 ml) was treated with an ethereal solution of hydrogen chloride (3 ml, 1M), and heated at 
reflux for 4 hours. The solution was cooled to give a precipitate that was filtered and washed 
with ether to give the title compound as a white solid (98 mg, 95%); NMR spectrum (DMSO- 

20 d6, 373K) 2.3 - 2.5 (m, 2H), 2.5 - 2.6 (m, 2H), 2.8 (s, 3H), 3.1 - 3.4 (bs, 2H), 3.4 - 3.7 (bs, 2H), 
4.9 (s, 2H), 5.0 - 5.2 (m, 1H), 7.15 - 7.2 (d, 1H), 7.3 (s, 1H), 7.45 - 7.5 (d, 1H), 7.6 (s, 1H), 7.6 
- 7.7 (m, 1H), 7.9 - 8.0 (t, 1H), 8.2 - 8.3 (bs, 1H), 8.8 (s, 1H), 10.2-10.5 (bs, 1H), 10.8- 11.5 
(bs, 1H): Mass spectrum MPT 523. 
Example 21 

25 5j[ljV|ethije^ 

To a solution of 4-(4-iodoanilino)-5-(l-methylpiperidin-4-yloxy)quinazoline (reference 
example 4.6) (229 mg) in anhydrous and degassed toluene (3 ml) in a pressure vial was added 
2-mercaptothiazole (114 mg), cuprous bromide (15 mg) and l,8-diazabicyclo[5,4,0]undec-7- 
ene (152 mg). The solution was purged with nitrogen and the vial capped and then heated at 
30 1 18°C for 18 hours. The contents of the vessel were purified by chromatography using 

ammonia/methanol/DCM (30 ml of 2.3N ammonia in methanol, 970 ml of DCM) as eluent to 
give the title compound as a solid (195 mg, 87%); NMR spectrum (DMSO-d6, 373K) 1.5 - 1.7 
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(m, 2H), 2.1 - 2.2 (m, ffl), 2.2 (s, 3H), 2.2 - 2.4 (m, 1H), 2.6 - 2.65 (m, 1H), 2.7 - 2.8 (m, 1H), 
3.4 - 3.5 (t, 1H), 3.5 - 3.6 (d, 1H), 4.7 - 4.9 (1H), 7.25 - 7.3 (d, 1H), 7.35 - 7.4 (d, 1H), 7.6 (s, 
1H), 7.65 - 7.8 (m, 4H), 7.95 - 8.0 (d, 2H), 8.6 (s, 1H), 10.3 - 10.35 (bs, 1H); Mass spectrum 
MIT 450. 

5 Example 22 

5-(l-MethTlpi P eridfa-4-Yloxv^^^ 

To a solution of 4-cWoro-5-(l-methylpiperidin-4-yloxy)quinazoIine (reference 
example 2) (80 mg) and 4-thiazol-2-ylsu]phonylaniline (reference example 8.6) (140 mg) in 
anhydrous THF was added sodium hydride (100 mg, 40% dispersion in oil). The solution was 

10 stirred and heated at reflux overnight The reaction was concentrated and the residue purified 
by chromatograph using ethyl acetate and then a mixture of 3% 2.3N ammonia in methanol in 
DCM as eluent to give the title compound as a white solid (40 mg, 28%); NMR spectrum 
(DMSO-d6, 373K)-1.9 - 2.0 (m, 2H), 2.15 - 2.25 (m, 2H), 2.25 (s, 3H), 2.3 , 2.4 (m, 2H), 2.7 - 
2.8 (m, 2H), 4/75 - 4.85 (m, 1H), 7.2 - 7.3 (d, 1H), 7.4 - 7.5 (d, 1H), 7.7 - 7.8 (t, 1H), 8.0 - 8.1 

15 (m, 3H), 8.1 - 8.2 (m, 3H), 8.65 (s, 1H), 10.4 (bs, 1H); Mass spectrum MH* 483 
Example 23 

4-(3-Clu\>n>-4-(3-nuoroheimrlo^ 
yIoxv)quinazoline 

Sodium triacetoxyborohydride (0.43 g) was added to a solution of 4-(3-chloro-4-(3- 
20 fluorobenzyloxy)anilme)-5-(lK)X(«yclohex^yloxy)quinazoline acetate (reference example 
47) (0.1 g) and 1-methylpiperazine (0.34 ml) in DCE (25 ml) and the reaction stirred for 16 
hours. The solution was concentrated in vacuo and the residue partitioned between DCM and 
saturated aqueous sodium hydrogen carbonate solution. Combined organic extracts were dried 
and concentrated and the residue purified by chromatography using DCM - 5% ammonia (7N) 
25 in methanol as eluent to give the title compound as a white solid (24 mg, 23%); Mass Spectrum 
M*576. 
Example 24 

4.(3-CMoro^.n^-thiadi a zol.4.vlin ethoxv)anilino)-5-a-methYlpiperidin.4. 
yloxv)auinazoline 

30 4-Hydroxymethyl-l,2,3-thiadiazole (obtained as described in Example 1 of European 

Patent Appl. EP 0326640) (81 mg) was dissolved in DCM (5 ml). Di-iso-propylethylamine 
(122 ul) was added, and the solution cooled to 0°C. Methanesulphonyl chloride (54 nl) was 
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added dropwise; the solution was allowed to warm to ambient temperature, and was stirred for 
a further 2 hours. The solvent was evaporated, and the residue dissolved in DMA (10ml). 
Potassium carbonate (552 mg) was added, followed by 4-(3^bJoro^hydroxyaiiilino>5-(l- 
methylpiperidin-4-yloxy)quinazoline (reference example 4.2) (150 mg). The mixture was 
5 briefly sonicated, then stirred at ambient temperature for 16 hours. The solvent was 

evaporated, and the residue partitioned between DCM and water. Combined organic extracts 
were filtered through a silicone-treated filter paper and evaporated. The residue was purified 
by chromatography, using 0 to 2% (7:1 methanol / c. ammonia (aq)) in DCM as eluent 
Evaporation of the appropriate fractions followed by crystallisation of the residue from ethyl 
10 acetate / wo-hexane gave the title compound as a white crystalline solid (50 mg, 26%); NMR 
Specfium (DMSO-d6) 1.88 - 1.98 (m, 2H), 2.12 - 2.22 (m, 2H), 2.19 (s, 3H), 2.25 - 2,33 (m, 
2H), 2.61 - 2.69 (m, 2H), 4.81 (m, 1H), 5.72 (s, 2H), 7.24 (d, 1H), 7.35 (d, 1H), 7.45 (d, 1H), 
7.57 (dd, 1H), 7.74 (dd, 1H), 8.15 (d, 1H), 8.54 (s, 1H), 9.32 (s, 1H), 10.09 (s, 1H); Mass 
Spectrum MH* 483 4 
15 Example 25 

4-(3-CMoro-4-(2-pyridvlmethox^^ 

4K3-Chloro^-(2-pyridylmemoxy)amlmo>5-fluoroqum (reference example 

4.8) (76 mg) and 2-piperidinolethanol (30 mg) were dissolved in 1,4-dioxane (5 ml) in.a 10ml 
pressure vessel and sodium hydride (40 mg, 60% dispersion in oil) added. The vessel was 
20 sealed and heated at 150°C for 20 minutes, using the "Discover™ microwave synthesis- 
system" (CEM Microwave technology Ltd). The reaction was cooled and pressure released 
and vessel uncapped. The solution purified by chromatography using 2.3 M ammonia / 
methanol in DCM (3:97) as eluent to give the tide compound as a white solid after trituration 
with ether (25 mg, 26%); NMR spectrum (DMSO-^16, 373K) 1.3 - 1 .4 (m, 2H), 1.4 - 1.5 (m, 
25 4H), 2.4 - 2.5 (m, 4H), 2.8 - 2.85 (t, 2H), 4.35 - 4.45 (t, 2H), 5.3 (s, 2H), 7.1 (d, 1H), 7.2 (d,' 
1H), 7.3 - 7.35 (m, 1H), 7.35 (d, 1H), 7.55 (d, 1H), 7.65 - 7.75 (m, 2H), 7.8 - 7.9 (m, 1H), 7.95 
(s, 1H), 8.5 (s, 1H), 8.6 (d, 1H), 10.15 - 10.2 (bs, 1H); Mass Soectnim MH* 491. 

The procedure described above was repeated using the appropriate alcohol and the 5- 
fluoroquinazoline. Thus were obtained the compounds described below: 

30 
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Example25.1 

^3-Cliloro.4-f2.pvridYlmetho^^ 

Obtained by reacting (l-methylpiperidin-2-yl)methanol with 4-(3-chlore4- (2- 
pyridyl m ethoxy)anilino>5-fluoroquina 2 oline (reference example 4.8) in 23% yield; NMR 
5 spjctrum pMSO-d6, 373K) 1.3 - 1.5 (m, 2H), 1.5 - 1.6(m, 1H), 1.6 - 1.7 (m, 1H), L7 - 1.8 (m, 
2H), 2.2 - 2.3 (m.lH), 2.35 (s, 3H), 4.2 (d, 1H), 4.5 (d, 1H), 5.3 (s, 2H), 7.1 (d, 1H), 73 (d, 
1H), 73 (m, 1H), 7.35 (d, 1H), 7.5 (d, 1H), 7.7 - 7.8 (t, 1H), 7.85 - 7.95 (m, 2H), 8.0 (s, 1H), 
8.5 (s, 1H), 8.6 (d, 1H), 103 - 10.4 (bs, 1H); Mass Spectrum MH+ 491. 
Example 25.2 

10 ^CMoro-4-{2-py ridYlmet^^ 

Obtained by reacting 2-azepan-l-ylethanol with 4-(3-chloro-4-(2- 
pyridylmethoxy)anilino)-5-fluoiDquinazoline (reference example 4.8) in 46% yield; iffi . 
specie (DMSO-d6, 373K) 1.4 - 1.5 (m, 6H). 1.5 - 1.6 (m, 2H), 2.7 - 2.8 ( m , 2H), 3.05 - 3 1 
(t, 2H), 4.35 - 4.4 (t, 2H), 53 (s, 2H), 7.1 (d, 1H), 7.2 (d, 1H), 7.3 - 7.35 (m, 1H), 7.35 (d. 1H) 
15 7.6 (d, 1H), 7.7 (dd, 1H), 7.75 (t, 1H), 7.8 - 7.9 (t, 1H), 7.95 (s, 1H), 8.5 (s, 1H), 8.6 (d, 1H), 
10.2 (bs, 1H); MassSpectnim MH* 505. 
Example 253 

4.f3.Chloro-4-(-2.pYrid Y lire^^^ | 

Obtained by reacting 2-morpholinoethanol with 4-(3-chloro-4-(2- 
20 pyridyhnethoxyanilino)-5-fluoroquinazoline (reference example 4.8) in 42% yield- NMR 
SE^un (DMSO-d6, 373K) 2.8 - 2.9 (m, 6H), 33 - 3.4 (m, 4H), 4.4 (t, 2H), 53 (s, 2H), 7.1 
(d, 1H), 7.25 (d, 1H), 7.3 - 7.35 (m, 1H), 7.35 (d, 1H), 7.6 (d, 1H), 7.7 (dd, 1H), 7.75 (t, 1H), 
7.8 - 7.9 (t, 1H), 7.95 (s, 1H), 8.5 (s, 1H), 8.6 (d, 1H), 10.2 (bs, 1H); Mass^p^um MH* 493. • 
Example 25.4 

25 4-(3-Chloro^-(2-p Y ridYlmethoxY) a nuino.5.f2-nvrrnlirii n oetho^ „ 

Obtained by reacting 2-pyrrolidinoethanol with 4-(3-chlorc-4- (2- 
pyridybnethoxy)anilino)-5-fluoroqui n a2oline (reference example 4.8) in 44% yield- NMR 
Mum (DMSO-d6, 373K) 1.6 - 1.7 (m, 4H), 2.6 - 2.7 (m, 4H), 3.0 (t, 2H), 4.4 (t, 2H), 5.3 (s 
2H), 7.1 (d, 1H), 7.2 (d, 1H), 7.3 - 735 (m, 1H), 7.35 (d, 1H), 7.6 (d, 1H), 7.65 - 7.75 (m, 2H) ■ 
30 7.8 - 7.9 (t, 1H), 7.95 (s, 1H), 8.5 (s, 1H), 8.6 (d, 1H), 10.3 (bs, 1H); MassJpectnjm.MH'' 475 
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Example 25.5 

4-(3-Oiloro-4-(2-pvridvlmeUioxv)anffi 

Obtained by reacting 3-morpholinopropanol with 4-(3-chloro-4-(2- 
5 pyridylmethoxy)anilino>-5-fluoroquinazobne (reference example 4.8) in 15% yield; NMR 
SEecttum (DMSO-d6, 373K) 2.1 - 2.2 (m, 2H), 2.3 - 2.4 (m, 4H), 2.5 - 2.6 (m, 2H), 3.5 - 3.6 
(m, 4H), 4.4 (t, 2H), 5.3 (s, 2K), 7.1 (d, 1H), 7.25 (d, 1H), 7.3 - 7.35 (m, 1H), 7.35 (d, 1H), 7.5 
- 7.6(m. 2H), 7.75 (t, 1H), 7.8 - 7.9 (t, 1H), 8.05 (s, IK), 8 J (s, 1H), 8.6 (d, IK), 9.9 (bs, 1H); 
Mass Spectrum MH* SQ7 
10 Example 25.6 

4-(3-Chloro-4-(2-Dvridvlm emoxv)^ 
yOproporr)quinazoline 

Obtained by reacting 3-(4-methylpiperazin-l-y])propanol with 4-(3-chloro-4-( 2- 
pyridylmethoxyanilino)-5-fluoroquinazoline (reference example 4.8) in 13% yield; NMR 
15 specttum (DMSO-d6, 373K) 2.1 - 2.2 (m, 2H), 2.2 (s, 3H), 2.25 - 2.35 (m, 4H), 2.35 - 2.45 (m, 
4H), 2.5 - 2.6 (m, 2H), 4.4 - 4.45 (t, 4H), 5.3 (s, 2H), 7.1 (d, 1H), 7.25 (d, 1H). 7.3 - 735 (m, 
IK), 7.35 (d, IK), 7.55 - 7.65 (m, 2H), 7.7 - 7.75 (t, IK), 7.8 - 7.85 (t, IK), 8.05 (d, IK), 8.5 (s, 
1H), 8.6 (d, IK), 9.9 (bs, 1H); Mass Spectrum MH* 520. 
Example 25.7 
20 4-(3-CMoro^(3.fluorol>enzvl^^ 

Obtained by reacting (l-methylpiperidin-2-yl)methanol with 4-(3-chloro-4-(3- 
fluorobenzyloxy)anilino)-5-fluoroquinazoline (reference example 33) in 17% yield; NMR 
spectoim (DMSO-d6, 373K) 1.3 - 1.6 (m, 4H), 1.6 - 1.8 (m, 2K), 2.2 - 2.3 (dt, IK), 2.35 (s, 
3K), 2.4 - 2.6 (m,2H), 4.2 (dd, IK), 4.5 (dd, IK), 5.25 (s, IK), 7.1 (d, IK), 7.1 - 7.15 (in, IK), 
15 7.3 (m, IK), 7.25 - 7.4 (m, 3H), 7.4 - 7.5 (m, IK), 7.7 - 7.8 (t, IK), 7.9 - 7.95 (dd, 1H), 8.0 (d, 
IK), 8.5 (s, IK), 10.4 (bs, 1H); Mass Spectrum MPT 508. 
Example 25.8 

4.(3-CMoro^-(3-fmorohenzyIoxY)^ 

Obtained by reacting 2-pyrrolidinoethanol with 4-(3-chloro-4-(3- 
0 fluorobenzyloxy)aniUno)-5-fluoroquinazoline (reference example 33) in 22% yield; NMR 
spectoyn (DMSO-d6, 373K) 1.6 - 1.7 (m, 4H), 2.6 - 2.7 (m, 4H), 3.0 - 3.1 (m, 2H), 4.4 - 4.5 
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Cm, 2H), 5.3 (s, 2H), 7.1 - 7.2 (m, 2H), 7.3 (d, 1H), 7.3 - 7.4 (m, 3H), 7.45 - 7.5 (m, 1H), 7.7 - 
7.8 (m, 2H), 8.0 (d, 1H), 8.5 (s, 1H) 10.3 (bs, 1H); Mass Spectrum MH* 493. 
Example 25.9 

4.(3.Chloro^-(3-fliioroheimloxT> a nilmo ^3. m or n hnlino P roDoxY>auin a 7nlinA 
5 Obtained by reacting 3-morpholinopropanol with 4-(3-chloro-4-(3- 

fluorobenzyloxy)aiubno>5-fluoioquinazobne (reference example 33) in 22% yield; NMR 
spectrum (DMSO-d6, 373K) 2.1-22 (m, 2H), 2.4 - 2.45 (m, 4H), 2.5 - 2.6 (m, 2H), 3.55 - 3.6 
(m, 4H), 4.4 - 4.45 (t, 2H), 5.3 (s, 2H), 7.1 - 7.2 (m, 2H), 7.3 (d, 1H), 7.3 - 7:4 (m, 3H), 7.45 - 
7.5 (m, 1H), 7.6 - 7.7 (m, 1H), 7.8 - 7.9 (t, 1H), 8.0 (d, 1H), 8.55 (s, 1H) 10.0 (bs, 1H); Mass 
10 Spectrum MH* 524. 

Example 25.10 

4-(3-Chloro^-(3-nuorobenCTloyv> a nil mo>-5-r2.n.methYlDwrnliHin.?^ 
vDethoxvlquinazoline 

Obtained by reacting 2-(l-methylpytrolidin-2-yl)ethanol with 4-(3-chloro-4-(3- 
15 fluorobeiizyloxy)anilino>5-fluoroquinazoline (reference example 33) in 22% yield; Mass 
Spectrum MH+ 

Example 25.11 

fHS-Chloro^P-fluorobenzvlox^anffl^ 

Obtained by reacting 2-morpholinoethanol with 4-(3-chloro-4-(3- 
20 fluorobeiizyloxy)aniUno)-5-flu6rc^uina2oline (reference example 33) in 25% yield; NMR 
s^ecttum (DMSO-d6, 373K) 2.5 - 2.6 (m, 4H), 2.9 - 3.0 (m, 2H), 3.5 - 3.6 (m, 4H), 4.4 - 4.5 
(m, 2H), 5.3 (s, 2H), 7.1 - 7.2 (m, 2H), 7.3 (d, 1H), 7.3 - 7.35 (m, 3H), 735 - 7.4 (m, 1H), 7.7 - 
7.8 (m, 2H), 8.0 (d, 1H), 8.5 (s, 1H), 10.2 (bs, 1H); Mass Spectrum MH* sin 
Example 25.12 

25 ^3.Chlon>-4-r3-fliinmhi.ii 7vloxv)apjlino%5.(3.f4.niethYlpipera7in.1. 
Yl)propoxv)ouinazoline 

Obtained by reacting S^methylpiperazin-l-yl^ropanol with 4<3-chW4-(3- 
fluorobenzyloxy)anilino)-5-fIuoroquinazoline (reference example 33) in 13% yield; Mass 
Spectrum MH+ 537 

30 Example 26 

The compounds in Table 1 were prepared as follows: 
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A stock solution of 4-(3-chloro^hy(froxyanilmo>^ 

(reference example 4.2) (335 mg) in DMF (7.92 ml) was prepared, and 100 nl aliquots 
transferred to a 96 well plate. Using a resin loader, potassium carbonate (300mg) was 
distributed evenly across the plate. An appropriate benzyl or heteroarylmethyl chloride (0. 1 1 
5 mM) were dissolved in DMF (1 ml) and 100 (il of each solution transferred to the plate. The 
plate was agitated at 25°C for 16 hours. To each well was added DMF (100 iiL) and trisamine 
scavenger resin (726 mg) by using the resin loader to distribute evenly across the wells. The 
plate was agitated for 3 hours at 25°C. Each well was filtered to remove resin and inorganic 
material and the remaining filtrates were concentrated in vacuo. DMSO (550pl) was added to 

10 each well and aliquots of 50 fd were then taken from each well for LCMS purity determination. 
LCMS purity was determined on a Phenomenex Synergi column (reverse phase silica, 50 x 2 
mm, flow rate 1.1 ml/minute), eluting with acetonitrile-water containing formic acid (0.05%) 
on a gradient from 5-95% over 4.5 minutes, with UV detection at 254 nm. There was thus 
obtained the compound shown in bold in Table 1 . 

15 Table 1 

In Table 1 EG refers to Example, RT refers to the LCMS retention time (minutes) 



EG 


Compound 


Af-IT 


RT 


26.1 


4-(3-CMoro-4-(2 > 6-dichlorobenzyloxy)anilino)-5-(l- 
methyIpiperidm-4-yIoxy)qulnazoline 

Obtained by reaction with 2,6-dichlorobenzyl chloride 


542 


1.40 


26.2 


4-(3-ChJoro-4-(4-fluorobenzytoxy)anilino)-5-(l- 
methyIpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 4-fluorobenzyl chloride 


492 . 


1.30 


26.3 


4-(3-ChIoro-4-(3-nitrobenzyloxy)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoIine 

Obtained by reaction with 3-nitrobenzyl chloride 


519 


1.29 


26.4 


4-(3-Chloro-4-(3-pyridylmethoxy)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 3-picolyl chloride 


475 


0.81 
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Ieg 

(26.5 


1 Compound 

4 ^(Benzo(l^)dioxol-5-yImetho^ 

1 methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with benzo(l,3)dioxol-5-ylmethyl 
1 chloride 


1 M-ET 
518 


f 1 RT 1 
I 1.26 


26.6 


4-(3-CUoro^(2-methoxybeiizyloxy)anuuio>£Kl- 

methylpiperian^yloxy)quinazoline 

Obtained by reaction with 2-methoxybenzyl chloride 


504 


1 1.31 1 


1 26 7 


1 ! 4.(3-ChloTO^K5-methyIisoxazoI.3.ylmethoxy)anilm 
methyIpiperidin^yloxy)quina2»line 

Obtained by reaction with 5-methylisoxazol-3-ylmethyl 
1 chloride 


479 


1.05 1. 


126.8 


1 4-(3-C*Iord-4-(2^hloroben2yloxy)anUino)-5-(l- 

methyIpiperidin^yIoxy)quinazoline 

[Obtained by reaction with 2-chloiobenzyl chloride 


508 


1.37 1. 


1 269 1 


4-(3-Cldoro^.(2^oro-6-nuoroben^loxy)aiiilmo).S<l. " 
m ethylpiperidin^-yloxy)quinazoline 

Obtained by reaction with 2-chloro-6-fluorobenzyl chloride 


526 


1.34 1 


126.10 


4-(3-C^Ioro^.(2^imethylben2yIoxy)aiiilino).5.(l. ~j 

methyIpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 2, 5-dimethylbenzyl chloride 


503 
(O 


1.45 


26.11 


4-(3-CMoro^-(3-methoxybenzyloxy)aniUno)-5.(l. 
methylpiperidin-4-yIoxy)quinazoline j 

Obtained by reaction with 3-methoxybenzyI chloride 


504 


1.26 1 


1 

1 26 12 i 

< 


H3-CbJoro^-(2-nitrobenzyloxy)aniUno)-S.(l- f 
inethylpipendm^yloxy)quinazoline 

Obtained by reaction with 2-nitrobenzyl chloride | 


519 


1.27 1 


< 

26.13 1 
C 


K3-Chloro-4-(4-pyridylmethoxy)aniUno)-5.(l- 
nethylpiperidin-4-yloxy)quinazoIine 
)btained by reaction with 4-picolyl chloride 


474 ( 


3.74 I 
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1 EG 


! Compound 


M-T3* 


1 RT 1 


2<U4 


I 4-(3-Chloro^-(2,frdffluorobenzyIo^)aiiilino)-5-(l- 
1 methyIpiperidin-4-yIoxy)quinazoline 

Obtained by reaction with 2,6-difluorobenzyl chloride 


509 


1.27 


26.15 


1 4-(3-Chloro-4-(2-fluorobenzyloxy)anilino)-5-(l- 
1 methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 2-fluorobenzyl chloride 


\ 492 


1.28 


26.16 


4-(3-ChIoro-4-(3-chlorobenzyIoxy)anilino)-5-(l- 
methylpiperidin-4-yIoxy)quinazoline 

Obtained by reaction with 3-chlorobenzyl chloride 


508 ; 


1.39 


26.17 


1 4-(3-adoro-4-(3-methylbenzyloxy)anilino)-5-(l. 
methylpiperidhi^yloxy)quinazoline • 

Obtained by reaction with 3-methylbenzyI chloride 


488 • 


1.37 


26.18 


4-(3-C^oro^-(5-dilorothiophen-2-ylmethoxy>anaino)-S- 
(l-methylpiperidin-4-yIoxy)quinazoline 

Obtained by reaction with 5-chJorothiophen-2-ylmethyl 
chloride 


514 ; 


1.39 


26.19 


4-(3-Chloro-4-(2-cyanobenzyloxy)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 2-cyanobenzyl chloride 


500 
(At) \ 


1.20 1 


26.20 


4-(3-Chloro-4-(2-me%ltliiazol-4-ylmethoxy)anilino)-5-(l- 
methyIpiperidin-4-yJoxy)quinazoline 

Obtained by reaction with 2-methylthiazol-4-ylmethyl chloride 


495 


1.06 


26.21 


4-(3-Chloro-4-(4-methyl-2-nitroben^Ioxy)aiiiluio)-5-(l. 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 4-methyl-2-nitrobenzyl chloride 


533 


1.37 


26.22 


4-(3-Chloro-4-(thiazol-4-ylmethoxy)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoline 

Obtained by reaction with 4-chloromethylthiazole 


481 


0.97 1 
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EG 


Compound 


M-E+ 


RT 


26.23 


4-(3-Chloro^-(6<hloropyrid-3-ylmethoxy)anilino)-5-(l- 
methylpiperidin-4-yloxy)quinazoIine 

Obtained by reaction with 6-chloropyrid-3-ylmethyl chloride 


509 


1.13 



Example 27 

Pharmaceutical composition 

The following illustrates a representative pharmaceutical dosage forms of the invention 
5 as defined herein (the active ingredient being termed "Compound XT'), for therapeutic or 
prophylactic use in humans: 



(a) * Tablet I . mg/tablet 

CompoundX ; 100 

10 Lactose PhJBur. , 182.75 

Croscarmellose sodium . 12.0 

Maize starch paste (5% w/v paste)... 2.25 

Magnesium stearate 3.0 

15 (b) Injection I (50mg/ml) 

Compound X 5.0% w/v 

1M Sodium hydroxide solution 15.0% v/v 

0. 1M Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 

20 Water for injection to 100%. 



The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art. For example the tablet may be prepared by blending the components 
together and compressing the mixture into a tablet 

25 
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Starting Materials 

The starting materials used in the examples were prepared as follows. 
5 Reference Example 1 

3,4-DihYdro-S-a-metJi vlpiperidm-4-vloxv)auina2olm-4-one 

Sodium hydride (4.1 g, 60%) was added in portions to 4-hydroxy-l-methylpiperidine 
(10.7 g) in DMA (125 ml). The reaction was stirred at room temperature for 15 minutes, 50°C 
for 15 minutes then allowed to cool to room temperature. 5-Huoro-3,4-dm y droquinazolin-4- 
10 one (5.1 g) was added in a single portion, and the mixture heated at 80°C for 2 hours. The 
reaction was cooled, concentrated in vacuo and the residue dissolved in methanol. DOWEX 
H* ion exchange resin (75 g) was added and the mixture was stirred at room temperature for 1 
hour. The mixture was then filtered and the resin washed with methanol. The resin was then 
suspended in ammonia (7N solution in methanol) and this mixture was stirred at room , 
15 temperature for 1 hour. The mixture was then filtered, and the filtrate was concentrated in 

vacuo to give the tide compound as a white solid after trituration with ether (7.3 g, 91%); NMR. : 
spectrum (DMSO-d6) 1.72 (m, 2H), 1.88 (m, 2H), 2.15 (s, 3H), 2.19 (m, 2H), 2.63 (m, 2H), 
4.46 (m, 1H), 7.00 (d, 1H), 7.14 (d, 1H), 7.61 (t, 1H), 7.91 (s, 1H), 1 1.75 (bs, 1H). 

The procedure described above was repeated using the appropriate alcohol. Thus was 
20 obtained the compound described below: 
Reference Example 1.1 
l-(fe;*-ButoxvcarbonvlDiDeri ti 

Obtained from l-(terf-butoxycarbonyl-4-hydroxypiperidine in 87% yield: NMR 
spectrum (DMSO-d6) 1.39 (s, 9H), 1.6 - 1.87 (m, 4H), 3.32 - 3.43 (m, 2H), 3.47 - 3.60 (m, 
25 2H), 4.75 (m, 1H), 7.08 (d, 1H), 7.17 (d, 1H), 7.64 (t, 1H) 8.84 (s, 1H), 11.80 (bs, 1H); Mass 
spectrum MH* 346. 
Reference Example 1.2 

3.4-Duivdro..S.(fctrahvdroDYi ^^vloxv)quinazolin-4-one 

Obtained from tetrahydropyran-4-ol in 27% yield; NMR Spectrum (DMSO-d6) 1.61 - 
30 1.78 (m, 2H), 1.84 - 2.00 (m, 2H), 3.42 - 3.56 (m, 2H), 3.85 - 3.97 (m, 2H), 4.65 - 4.78 (m, 
1H), 7.04 (d, 1H), 7.18 (d, 1H), 7.61 (t, 1H), 7.93 (s, 1H); Mass sp ectrum MH* 947 
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Reference Example 13 

3,4-Dihvdro-S-ftetrahvdrofuran-3-Yloxv)quinazolin-4-one 
5 Obtained from tetrahydrofunm-3-ol in 71% yield; NMR Spectrum (DMSO-d6) 1.98 - 

2.08 (m, 1H), 2.16 - 2.26 (m, 1H), 3.75 - 3.98 (m, 4H), 5.02 - 5.10 (m, 1H), 6.96 (d, 1H), 7.18 
(d, 1H), 7.61 (t, 1H), 7.93 (s, 1H), 11.8 (s, 1H); Mass spectrum MH* 233. 
Reference Example 1.4 

3,4-Dihvdro-5-(l,4>dioxaspirof4.51dcc-8-vIoxv)quLQa2o1in-4-ODe 
10 Obtained from 1, 4-dioxaspiro[4.5]decan-8-ol (reference example 46) in 45 yield; 

NMR Spectrum ( DMSO-d6) 1.48 (m, 2H), 1.70 - 2.00 (m, 6H), 3.85 (s, 4H), 4.63 (m, 1H), 
7.03 (d, 1H), 7.14 (d, 1H), 7.60 (t, 1H), 7.90 (s, 1H), 11.74 (bs, 1H); Mass Spectrum M -H* 
301. 

Reference Example 2 
15 4-Chloro-5-(l-methvIpiperidin»4-vloxv)quinazoline 

Phosphorus oxychloride (3.59 ml) was added to a solution of 5-(l-methylpiperidin-4- 
yloxy)-3,4-dihydroquinazolin-4-one (1.0 g) (Reference Example 1) and di-wo- 
propylethylamine (2.01 ml) in DCM (70 ml), and the resulting solution heated at reflux for 16 
hours. The reaction was cooled and concentrated in vacuo and the residue dissolved in ethyl 

20 acetate and cooled to 0°C. Cold saturated aqueous sodium hydrogen carbonate solution was 
added and the two-phase mixture stirred at 0°C for 15 minutes. The organic layer was 
separated, dried and concentrated in vacuo to yield the title compound as a yellow solid (0.665 
g, 62%); NMR spectrum (CDC1 3 ) 2.10 (m, 2H), 2.23 (m, 2H), 2.42 (s, 3H), 2.60 (m, 2H), 2.84 
(m, 2H), 4.73 (m, 1H), 7.04 (d, 1H), 7.62 (d, 1H), 7.81 (t, 1H), 8.93 (s, 1H); Mass spectrum M* 

25 278. 

The procedure described above was repeated using the appropriate 3,4- 
dihydroquinazolin-4-one. Thus was obtained the compound described below: 
Reference Example 2.1 

5«(l^g/f-BaUoxycarbonYlpiperidin-4-vIoxvV4-chIoroquuia2oline 
30 Obtained from 5«(l-^rr-butoxycarbonylpiperidin-^yloxy)-3,4-dihydroquinazoline 

(reference example 1.1) in 66% yield: NMR spectrum (DMSO-d6) 1.38 (s, 9H), 1.58 - 1.90 
(m, 4H), 3.30 - 3.60 (m, 4H), 4.82 (m, 1H), 7.14 - 7.28 (m, 2H), 7.74 (t, 1H), 8.33 (s, 1H) : 
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Reference Examp le i 

4-Chloro-S.fliiftr AauinazolinPhvdrochlftrirfA 

To a suspension of 5-fluoro-3,4KlihydroqiiinazoIin-4^ne (0.5 g) in thionyl chloride (5 
ml) was added DMF (0.2 ml). The mixture was heated at reflux under an atmosphere of 
5 nitrogen for 3 hours. The mixture was evaporated in vacuo, the residue re-suspended in dry 
toluene, and evaporated again. The residue was dried in vacuo to give the title compound as a 
pale yellow solid (634 mg, 95%), which was used without further manipulation. 
Reference Example 4 

^fAzepari-l-Ylcaj bonylK^^ hvHm^in^. 

10 Toaso,ution °f*(rapan^^ 

(126.4 mg) in IPA (3 ml) was added 4^hloro-5-fluoroquina Z oline (reference example 3) (131 
mg). The mixture was heated at reflux, under an atmosphere of nitrogen, for 1 hour producing 
a precipitate. The mixture was cooled to room temperature and the product filtered off, washed 
with IPA, diethyl ether and dried in vacuo to yield the title compound (199 mg, 100%)- NMR 

15 specgum (DMSO-d6) 1.54 (bs, 6H), 1.72 (bs, 2H), 3.21 (bs, 2H), 3.58 (bs, 2H), 7.46 (d 1H) 
7.62 - 7.72 (m, 2H), 7.81 (d, 1H), 7.91 (s, 1H), 8.07 (m, 1H), 8.89 (s, 1H); ^sssp^umM^: 
399. 

The procedure described above was repeated using the appropriate aniline and 4- 
chloroquinazoline. Thus was obtained the compound described below: 
20 Reference Example 4.1 

4- (l-(3-FluorobeP3Ti)mda™i-^ 

Obtained from 4-chloro-5-fluoroquinazoUne hydrochloride (reference example 3) and 

5- amino-l-(3-fluorobenzyl)indazole (obtained as described in PCT Lit. Appl. WO9802438) in 
66% yield; NMR spectrum (DMSO-d6) 5.74 (s, 2H), 7.00 - 7.15 (m, 3H), 736 (m, 1H) 7 54 

25 (dd, 1H), 7.67 (dd, 1H), 7.77 (d, 1H), 7.82 (d, 1H), 7.97 (s, 1H), 8.06 (m, 1H), 8.22 (s, 1H), 
8.77, (s, 1H); Mass spectrum MH* 383. 
Reference Example 4.2 
^CbJoro^-hydxoxYaiiilmoV^ 

Obtained by reacting ^^-(l-methylpiperidin-^yloxy^uinazoline (reference , 
30 example 2) and 3^hloro-4-hydroxyaniline in 60% yield; NMR snar.tnm (DMSO-d6) 1.9 (m, 
2H), 2.1 (m, 5H), 2.3 (m, 2H), 2.6 (m, 2H), 4.8 (m, 1H), 7.0 (d, 1H), 7.2 (d, 1H), 7.3 (m, 2H),' 
7.7 (m, 1H), 8.0 (d, 1H), 8.4 (s, 1H), 10.0 (s, 1H); Mass spectrmn MH + 385. 
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Reference Example 4.3 

Obtained by reacting 4<hlort)-5-(l. m ethylpiperidin^yIoxy)quina2oline (reference 
example 2) and 3-fluoro-4-hydroxyaniline in 87% yield; Mass Spectrum MTf* 369 
5 Reference Example 4.4 

4-(Indo|.5.yla m inoVS.n-methv]Dini>riHin^. v io CT ^ l , }na9 , A , i „ g 

Obtained by reacting 4^hloro-5^-me%lpiperidin-4-yloxy)quinazoline (reference 
example 2) and 5-aminoindole in 55% yield; NMR spectrum (DMSO-d6) 1.80-2.00 (m 4H) 
2.10 - 2.20 (m f s, 5H), 2.27 (m, 2H), 2.62 (m, 2H), 4.80 (m, 1H), 6.42 (s, 1H), 7.19 (d, 1H) ' 
10 7.28 (m, 2H), 7.35 (m, 1H), 7.40 (d, 1H), 7.67 (t, 1H), 8.06 (s, 1H), 8.42 (s, 1H); Mass 
Sp^frumMH + 374. 
Reference Example 4J> 
^Cnloro^fS.f T . mPT ^ 

hydrochloride ~ 

15 Obtained from 2-(4-aimno-2-chlorophenoxy)acetonitrile (reference example 9.4) and 
4-chloro-5-(l-methyl P iperidin^yloxy)quinazoHne (reference example 2) in 96 % yield; 
NMRsp^xm (DMSO-d6) 2.10 - 2.32 (m, 2H), 2.32 - 2.50 (m, 2H), 2.76 (s, 3H) 3 03 - 3 25 
(m, 2H), 3.40 - 3.60 (m, 2H), 4.98 (m, 1H), 5.28 (s, 2H), 7.28 (d, 1H), 7.33 (d, 1H), 7 38 (d 
1H), 7.65 (d, 1H), 7.76 (dd, 1H), 8.21 (d, 1H), 8.55 (s, 1H), 9.95 (bs, 1H); M^Spec^um MH* 
20 424. 

Reference Example 4.6 

4.(4-Iodoanaino).S.fl. me thvl p i peridin^I.vln^ .»na^i.^ 

Obtained from 4-iodoaniline and 4-chloro-5-(l-memylpiperidm^y]ox y ) q uinazoline 
(reference example 2) in 67% yield; NMR spectrum (DMSO-d6) 1.8 - 2.0 (m 2H) 2 1 - 2 3 
25 (m, 4H), 2.17 (s, 3H), 2.6 - 2.7 (m, 2H), 4.7 - 4.85 (m, 1H), 7.2 - 7.25 (d, 1H), 735 - 7^4 (d, 
1H), 7.6 - 7.8 (m, 5H), 8.5 (s, 1H), 10.15 - 10.2 (bs, 1H); Mass spectrum MH* 461. ' ■ • 

Reference Example 4.7 
(5-Chlo,^2-fluoro-4^ ^ 

Obtained from ^chloro-S-d-methylpiperidin^-yloxy^uinazoline (reference example 
30 2) and 4-amino-2<hloro-5-fluorophenol (reference example 8.7) in 83% yield; Mass 
SrjecfrumMH+495. 
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Reference Examp le * « 

^CMoro^-f^pYridTlmetho^anilin^CflMoron,,;,,^^,,.^ 

Obtained from ^hloro-S-fluoroqubazoline hydrochloride (reference example 3) and 
3-chloro-K2-pyridylmethoxy)aniline (obtained as described in PCT Int Appl. (1996) WO 
5 96151 18) in 78% yield; Mass sp ectrum mw* 3«| 
Reference Example 5 
3-Chloro^l-Q.pvridvln^^ii:^ 

Titanium (IH) chloride (10 wt. % in 20-30% aq. HQ, 6.5 ml) was added to a solution of 
3-chIoro-l- m tnM-(3-pyrid y loxy)benze ne (0.25 g) (reference example 14) in acetone (18 ml) 
10 and water (3.6 ml) containing ammonium acetate (1 .6 g) and the solution stirred overnight at 
room temperature. The reaction was concentrated in vacuo and the residue pamtioned between 
ethyl acetate and 880 ammonia solution. Combined organic extracts were dried and „ • 
concentrated* give the title compound (0.15g, 68%); Ma^cmim MH* 221. 

The procedure described above was repeated using the appropriate nitro compound 
15 Thus were obtained the compounds described below: : 
Reference Example 5.1 

3-Chloro-4.f3-fluoroplii> noxv)anilini> 

Obtained from S-chloro^S-flucnophenoxy^l-nitrobenzene (reference example 14.1) 
in 65% yield; Mass sp ectrum MIT 238. 
20 Reference Example 5.2 

S-Chloro^-^difluftmp henoxv^anilinP 

Obtained from ^Woro^^-difluorophenox^-l-nitrobenzene (reference example 
14.2) m 62% yield; MasssEecttum MIT 256. 
Reference Example 5.3 
25 3-MethYl-4-(N.(2.pvridvlnH»h T i) am i no ^ annillA 

Obtained from 3-methyl^(N-(2- P yridyImemyl)annno)mtrotenzene (reference 
example 15.1) in 71% yield; ^Sp^mn <DMSO-d6) 2.07 (s, 3H), 4.13 (s, 2H) 4 17 (d 
2H), 4.88 (t, 1H), 6.14 (d, 1H), 6.21 (dd, 1H), 6.36 (dd, IH), 7.20 (dd, 1H), 7.32 (d, 'iH), 7.68 
(ddd, IH), 8.50 (d, IH); Mass spectrum MH* 214. 
30 Reference Example 5 4 

3-Chloro-4-[N.met hYNN-f2-Dvridvn am ,n < >| a ni»n < > 
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Obtained from 3-cMoro^IN-memyl-NK2- P jddyl)ammo]nitroben2ene (reference 
example 16) in 95% yield; NMR Spectrum (DMSO-d6) 3.23 (s, 3H), 5.50 (s, 2H), 6.04 (d, 
1H), 6.57 (dd, 1H), 6.59 (dd, 1H), 6.74 (d, 1H), 7.01 (d, 1H), 7.35 (ddd, IH), 8.08 (d, IH);' 
Mass spectrum MH* 236. 
5 Reference Example 5.5 

3-Chloro-4- r2-Dvridvnamino)anilinc 

Obtained from 3-chloro^(2-pyridylainino)nitroben2ene (reference example 16.1) in 
60% yield; NMR Spectrum (DMSO-d6) 5.23 (s, 2H), 6.44 (d, IH), 6.51 (dd, IH), 6.58 (dd, 
IH), 6.68 (dd, IH), 7.16 (d, IH), 7.42 (ddd, IH), 7.92 ( S , IH), 7.97 (d, IH); Masssnectmm 
10 MfT222. 

Reference Example 5.6 
3-Methvl-4.( 2-DvridYlamino)anilini> 

Obtained from 3-memyl^(2- P yridylarmno)mtroben Z ene (reference example 16.2) in 
96% yield; NMR Spectrum (DMSO-d6) 2.01 (s, 3H), 4.88 (s, 2H), 6.28 (d, IH), 6.39 (dd, IH), 
15 6.46 (d, IH), 6.51 (dd, IH), 6.87 (d, IH), 7.37 (ddd, IH), 7.73 (s, IH), 7.95 (d, IH); Mass' 
spectrum MH*2f)0 

Reference Example 5-7 

a-Methvl^rN-methYl-N-f ^pyridyDaminnl flnilin^ 

Obtained from 3-memyl^[N-memyl^^2- P yTidyl)arnino]mtrobenzene (reference 
20 example 163) in 89% yield; NMR Spectrum (DMSOk16) 1.90 (s, 3H), 3.22 (s, 3H), 5.09 (s, 
2H), 5.96 (d, IH), 6.46 (dd, IH), 6.48 (dd, IH), 6.50 (d, IH), 6.80 (d, IH), 730 (ddd, IH), 8.08 
(d, IH); Mass spectrum MH* 214. 
Reference Example 6 

5-Amino-3-chloro-l.r2-nY ridYlmcthvl) iiirtnl < . 
25 A solution of 3-chloro-5-mtro-l-(2-pyridylmethyl)indole (reference example 13) (2.5 

g) in ethanol (130 ml) was stirred at room temperature. Sodium dithionite (7.6 g) in water (18 
ml) was added, and the mixture was heated to 50°C for 5 hours, then cooled to room 
temperature. The ethanol was removed in vacuo, and the residue was partitioned between 
DCM and water. The DCM layer was separated, dried over sodium sulphate, then concentrated 
30 in vacuo to give the crude material, which was purified by column chromatography using 50% 
DCM in hexane then neat DCM to give the tide compound as an orange solid (488 mg, 23%); 
NMRSpectmm (CDC] 3) 3-53 (s, 2H), 5.27 (s, 2H), 6.61 (dd, IH), 6.68 (d, IH), 6.86 (d, IH), ' 
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7.01 (d, 1H), 7.04 (s, 1H), 7.1 1 (dd, 1H), 7.47 (dt, 1H), 8.55 (m, 1H); Mass Spectrum MSt 
258. 

The procedure described above was repeated using the appropriate aryl nitro- 
compound. Thus were obtained the compounds described below: 
5 Reference Example 6.1 

5.Ammo-3-chloro-l-f2-n vridvlmcthyl) inda»nlA 

Obtained from 3^hloro^5-m1ro-l-(2-pyridyimethyl)indazoIe (reference example 13.1) 
in 24% yield; NMR Spectrum (CDC1 3 ) 3.3 (bs, 2H), 6.65 (dd, 1H), 6.77 (m, 1H), 6.84 - 7.02 
(m,-5H),7.24(m,lH). 
10 Reference Example 6.2 

3-Fluoro-4- a-methvl-lH-imida7nI.?..vlthiQYanilm < » 

Obtained from 3-fluoro^(l-memyl-m-imidazol-2-ylthio)nitrobenzene (reference 
example 43) in 86% yield; Mass spectrum MH* 224. 
Reference Example 63 
15 3-rhioro-4.fi -methvl-1 /7-1 ^triazol^-Yltfaio^aniline 

Obtained from 3-fluoro^(l- m emyl-mo > 4-triazol-2-yltmo)nitrobenzene (reference 
example 43-1) in 14% yield; Mass spectrum MET 1 " 225. 
Reference Exampje &.& 
3-Chloro-4-f 2-pvridvlthin) a nilini> 

20 Obtained from 3-chloro^(2-pyridylthio)nitrobenzene (reference example 44) in 21% 

yield; Mass spectrum MJFT 237. 
Reference Example 6J5 
3-Chloro-4-r2-pvri midmYlthio>aniline 

Obtained from 3-chloro^(2-pyrummnyltmo)nitrobenzene (reference example 44.1) 
25 in 27%; Mass spectrum MH+ 238 
Reference Example 7 
5-Amino-l-benzenesulphonvlindnlB 

l-Benzenesulphonyl-5-nitroindole (reference example 26) (0.3 g) and 10% Pd/C (30 
mg) in ethyl acetate / ethanol (9:1, 20 ml) were stirred under a hydrogen atmosphere for 2 
30 hours. The reaction was filtered and concentrated in vacuo to give the tide compound as a 
beige solid (0.18 g, 67%); NMR spectrum (DMSO-d6) 4.9 (bs, 2H), 6.6 (m, 3H), 7.6 (m, 5H), 
7.8 (d, 2H); Mass spectrum MH * 273. 
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The procedure described above was repeated using the appropriate nitro aryl 
compound. Thus was obtained the compound described below: 
Reference Example 7.1 
5-Amino-l-benzylindoIe 
5 Obtained from l-benzyl-5-nitroindole (reference example 26.1) in 61% yield; NMR 

SBecfium (DMSO-d6) 4.5 (bs, 2H), 5.2 (s, 2H), 6.2 (d, 1H), 6.4 (dd, 1H), 6.6 (s, 1H), 7.1 (d, 
1H), 7.2 (d, 2H), 7.3 (m, 4H): Mass spectrum MH^CT 
Reference Example 8 
3-Chloro-4-phenoxvaniline 
10 To a solution of 2-chloro4-nitro-l-phenoxybenzene (reference example 14 J) (1.76 g) 

in ethyl acetate / ethanol (105 ml, 9.5:1) was added 10% Pt/C (135 mg). The resulting solution 
was subjected to a hydrogen atmosphere for 18 hours at room temperature. The catalyst was 
then filtered off and the solvent concentrated in vacuo to give a yellow oil which was purified 
by flash chromatography eluting with 10 - 15% ethyl acetate / wo-hexane to give the title 
15 compound as a clear oil (1.15 g, 74%); NMR Spectrum (DMSO-d6) 5.28 (bs, 2H), 6.54 (dd, 
1H), 6.71 (d, 1H), 6.78 (d, 2H), 6.88 (d, 1H), 6.98 (tt, 1H), 7.28 (t, 2H); Mass Spectrum MH* 
220. 

The procedure described above was repeated using the appropriate nitro compound. Thus 
were obtained the compounds described below: 
20 Reference Example 8.1 

3-Chloro-4-(3-fluorobenzyloxv)aniline 

Obtained from 2-chlon>-l-(3-fluorobenzyloxy)-4-nitroben2ene (reference example 18) 
in 75% yield; NMR Spectrum (DMSO-d6) 4.91 (s, 2H), 5.01 (s, 2H), 6.45 (dd, 1H), 6.63 (s, 
1H), 6.89 (d, 1H), 7.12 (t, 1H), 7.24 (t, 2H), 7.40 (m, 1H); Mass Spectrum MH* 252. 
25 Reference Example 8.2 

fert-Butvl 4-amino-2-chlorobenzoate 

Obtained from tert-buty] 2-chloro-4-nitrobenzoate (reference example 20.1) in 75% 
yield; NMR Spectrum (CDC1 3 ) 1.58 (s, 9H), 3.99 (s, 2H), 6.51 (dd, 1H), 6.66 (d, 1H), 7.68 (d, 
1H); Mass Spectrum M+ 227. 
30 Reference Example 83 

3-(2-Chloro-4>amin ophenoxvmethvl)-l^-dimethvlpyrazole 
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Obtained tom3-(2<hloro^nitrophenoxymethyl)-l,5-dimethylpyrazole (reference 
example 40) in 99% yield; NMRdata (DMSO-d6) 2.3 (s, 3H), 3.7 (s, 3H), 4.9 (s, 2H), 5.2 (bs, 
2H), 6.1 (s, 1H), 6.5 (m, 1H), 6.7 (d, 1H), 7.0 (d, 1H), 8.6 (bs, 1H); Mass spectrum MH+252. 
Reference Example 8.4 

5 3-(2-CbJoro-4-aminftph«» ooxYmethYn.l-methvlDvragnlA 

Obtained fiT>m3-(2^Woro^nitrophenoxymethyl)-l-methylpyrazole (reference 
example 40.1) in 87% yield; NMRdata (DMSO-d6) 3.8 (s, 3H), 43 (s, 4H), 6.3 (d, 1H), 6.4 
(m, 1H), 6.6 (d, 1H), 6.9 (d, 1H); Mass spectrum MH+252. 
Reference Example 8.5 
10 3-Fluoro-4-n ff.imirta^l .2.vlthio)ariilinft 

Obtained from 3-fluoro^(l/f-iirudazol-2-yltruo)mtrobenzene (reference example 
443) in 98% yield. 

Reference Example 8.6 
4-(Thiazol-2-vlsulphonvl) ani1iTie 

15 Obtained from4-(thiazol-2-ylsulphonyl)nitrobenzene (reference example 45) in 79% 

yield; Mass spectrum MH+ ?4() 

Reference Example 8.7 

4-Amino-2-c bJoro-5-flMorftp hpnnl 

Obtained from 2-ch]oro-5-fluoro-4-nitrophenol (reference example 49) in 100% yield; 
20 NMR spectrum (CDa 3 ) 4.2 - 4.8 (bs, 2H), 6.6 - 6.7 (d, 1H), 6.75 - 6.8 (d, 1H), 9.3 (s, 1H). 
Reference Example 9 
fert-Butvl 4-amino-2-eth vnvlbenzoate 

To a stirred suspension of tert-butyl 2-ethynyl-4-nitrobenzoate (reference example 22) 
(8.76 g) in a mixture of acetic acid (110 ml) and water (11 ml) was added iron (reduced by 
25 hydrogen, 8.63 g) in portions, with cooling in a cold water bath. The mixture was stirred at 
room temperature for 3 hours, diluted with ethyl acetate and filtered. The filtrate was 
evaporated in vacuo, the residue treated with aqueous sodium hydrogen carbonate and 
extracted with DCM. The organic extract was dried and evaporated in vacuo to give a brown 
solid. This was purified by column chromatography using DCM / ethyl acetate (97/3 to 95/5) 
30 as eluent to give the title compound (7.30 g, 95%); NMR spectrum (CDC1 3 ) 1-59 (s, 9H), 3.30 
(s, 1H), 3.97 (s, 2H), 6.60 (dd, 1H), 6.83 (d, 1H), 7.77 (d, 1H). 
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Hie procedure described above was repeated using the appropriate nitre compound. Thus 
were obtained the compounds described below: 
Reference Example 9.1 
3»ChIoro-4-f2-pyridvlmethvl)amino)aniline 
5 Obtained from 3^Moro^(2-pyridyImethyl)amino)nitroben2ene (reference example 

15) in 58% yield; NMR Spectrum (DMSO-d6) 4.34 (d, 2H), 4.54 (s, 2H), 5 36 (t, 1H), 637 (m, 
2H), 6.60 (s, 1H), 7.26 (dd, 1H), 7.33 (d, 1H), 7.73 (dd, 1H), 8.54 (d, 1H); Mass spectrum MH* 
236. 

Reference Example 9.2 
10 3-CMon>-4>(2»PYriimdmvlmethoxy)aiiiline 

Obtained from 3^Moro^(2-pyrimidinylmethoxy)nitrobenzene (reference example 
14.4) in 93% yield; Mass spectrum M-H* 266. 
Reference Example 93 

4- (2-Aminothiazol-4-vlmethoxy>-3-€hloroaniliiie 

15 Obtained from 4-(2-aroinotWazol-4-ylmethoxy>3-chloronitrobenzene (reference 

example 34) (80 mg) in 85% yield; NMR spectrum (DMSO-d6) 4.74 (s, 2H), 4.89 (bs, 2H), 
6.46 (dd, 1H), 6.51 (s, 1H), 6.63 (d, 1H), 6.91 (d, 1H), 6.92 (s, 2H); Mass spectnim MH* 256. 
Reference Example 9.4 

2- (4-Amino>2-chlorophenoxv)acetonitrile 
20 Obtained from 2-(2-chloro-4-nitrophenoxy)acetonitrile (reference example 18.6) in 

96% yield; NMR spectrum (DMSO-d6) 4.99 (s, 2H), 5.11 (bs, 2H), 6.49 (dd, 1H), 6.64 (d, 
1H), 6.98 (d, 1H). 
Reference Example 9.5 

5- (2^Chlorn^t.flmin pphenoxvmethvlV3-methYlisoxazole 
25 Obtained from 5-(2"Chloro-4-nitrophenoxymethyl)-3-methylisoxazole (reference 

example 40.2) in 8% yield; NMR spectrum pMSO-d6) 2.2 (s, 3H), 5.0 (s, 2H), 5.1 (s, 2H), 
6.4 (s, 1H), 6.5 (m, 1H), 6.6 (d, 1H), 6.9 (d, 1H); Mass spectrum MH * 239. 
Reference Example 9.6 

3- Chloro-4-fljy-imidazol-2-Ylthio)aDiline 
30 Obtained from 3-chloro-4-(lH-imidazol-2-ylthio)nitrobenzene (reference example 

44.2) in 76% yield. 
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Reference Example 9.7 
3-ChIoro^-r2-thia2olvlthift) anilii»> 

Obtained from 3^bJoro^-(2-thiazolylthio)nitrobenzene (reference example 44.5) in 
5 56% yield: Mass spectrum MH+ 1A% 

Reference Example 10 . 

3-Chloro- 4-f(3-fluorophenvlamuio)methvnanilinP 

3<Moro^((3-fluorophenylaniino)methyl)nitrobenzene (reference example 19) (50 
mg) was dissolved in ethanol (2 ml). Saturated ammonium chloride (0.2 ml) was added, and 
10 the mixture heated to reflux. Indium metal powder (100 mesh, 143 rag) was added, and the 
mixture stirred at reflux for 1 hour. The mixture was cooled to room temperature, made basic 
with concentrated aqueous ammonia solution, and filtered through a bed of diatomaceous earth. 
The diatomaceous earth was washed with a 1:1 mixture of DCM and methanol containing 1% 
concentrated aqueous ammonia solution (20 ml). The combined filtrates were evaporated, and 
15 the residue partitioned between water and DCM. The organic layer was evaporated, and the 
residue purified by chromatography, using 15% ethyl acetate in wo-hexane as eluent to give the 
tide compound as an orange oil (20 mg, 45%); NMR spectrum (DMSO-d6) 4.10 (d, 2H), 5.15 
(s, 2H), 6.20 - 6.30 (m, 3H), 6.37 (d, 1H), 6.45 (dd, 1H), 6.60 (d, 1H), 6.95 - 7.05 (m, 2H). 
Reference Example 11 
20 3-ChJoro-4-(8-ouinolvlthin^nilinp 

To 3^hloro-l-nitro-4-(8-quinolylthio)benzene (reference example 17) (26 g) was 
added ethanol (5.0 ml) and tin (H) chloride (2.20 g). This was heated to 80°C for 15 minutes, 
then allowed to cool overnight The mixture was made basic with 880 ammonia solution, and 
the product extracted into ethyl acetate (3 x 15 ml), after centrifuging. The solvent was 
25 removed in vacuo to yield the tide compound (0.203 mg, 86%); Mass spectrum MET 1 " 286. 

The procedure described above was repeated using the appropriate nitro compound Thus 
was obtained the compound described below: 
Reference Examp le 111 
4-(A2epan.1-vI« > rhnf 1 vn-3.chlftrniinili nc 

30 Obtained from l-(2-chloro-4-nitrobenzoyl)azepane (reference example 25) in 73% 

. yield; NMR spectrum (CDC1 3 ) 1.48 - 1.74 (m, 6H), 1.74 - 1.92 (m, 2H), 3.23 - 3.33 (m, 2H), 
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3.35 - 3.84 (m, 2H), 3.85 (s, 2H), 6.54 (dd, 1H), 6.68 (d, 1H), 7.02 (d, 1H); Mass spectrum 
MH*253. 

Reference Example 12 
3-Chloro-5»nitroindole 

5 W-CMorosucdnimide (1 .65 g) was added in portions to a solution of 5-nitroindole (2.00 

g) in DMF (20 ml). The resulting solution was stirred at room temperature for 18 hours. The 
pale brown solution was poured into witer (200 ml) to give a yellow precipitate which was 
filtered, washed with water and dried in vacuo to give the title compound as a yellow solid 
(2.40 g, 99%). Mass spectrum M-H* 195. 

10 Reference Example 13 

3-Chloro-5>nitro-l-(2>Dyridvlmethvnindole 

Kcolyl chloride hydrochloride (3.26 g) was added to a stirred mixture of 3-chloro-5- 
nitroindole (reference example 12) (1.97 g) and potassium carbonate (13.8 g) in DMF (50 ml). 
The mixture was heated to 50°C and stirred for 2 hours, after which time the solvent was 

15 removed in vacuo. The residue was dissolved in DCM; then washed with water, and dried over 
sodium sulphate to give the product as a yellow solid (2.53 g, 88%); NMR Spectrum (CDC1 3 ) : 
5.43 (s, 2H), 6.90 (d, 1H), 7.23 (dd, 1H), 7.35 (s, 1H), 7.37 (d, 1H), 7.62 (dt, 1H), 8.12 (dd, 
lH),8.60(m,2H). 

The procedure described above was repeated using the appropriate indazole. Thus was 
20 obtained the compound described below: 
Reference Example 13*1 
3-CMoro-5-nitro>l-(2-pvridvlmethvl)indazole 

Obtained from 3-chloro-5-nitroindazole in 74% yield; NMR Spectrum (CDC1 3 ) 5.32 (s, 
2H), 6.80 (d, 1H), 6.89 (d, 1H), 7.01 (dt, 1H), 7.28 (m, 3H), 8.12 (dd, 1H), 8.61 (d, 1H). 
25 Reference Example 14 

3-CUoro-l-mtro-4-(3-pvridyloxy)benzene 

To a stirred solution of 3-hydroxypyridine (1 .05 g) in DMA (25 ml) under a nitrogen 
atmosphere was added sodium hydride (0.44 g, 60% suspension in oil). The solution was 
stirred at ambient temperature for two hours. To this solution was added 3-chloro-4- 
30 fluoronitrobenzene (1.75 g) and the solution was stirred and heated at 90°C for four hours. The 
solution was cooled and poured into water (120 ml) and extracted with ethyl acetate. The 
combined organic extracts were washed with water, brine, and dried with anhydrous 
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magnesium sulphate. Evaporation of the solvent gave a solid, which was recrystallised from a 
mixture of ethyl acetate / wohexane to give the title compound as a yellow solid (2.15 g, 
86%); NMR spectrum (CDC1 3 ) 6.95-6.98 (dd, 1H), 7.4 (d, 2H), 8.1 (dd, 1H), 8.4 (d, 1H), 8.5 - 
8.7 (d, 2H); Mass spectrum MH 4 251 . 
5 The procedure described above was repeated using 3-ch]oro-4-fluoronitrobenzene and the 
appropriate phenol or alcohol. Thus were obtained the compounds described below: 
Reference Example 14.1 
3-C3Joro- 4-(3-fluoroDhenoxv)nitrobenzene 

Obtained from 3-chloro-4-fluoronitrobenzene and 3-fluorophenol in 43% yield; NMR 
10 spectrum (CDC1 3 ) 6.8-6.9 (m, 2H), 6.95-7.0 (m, 2H), 7.3-7.45 (m, 1H), 8.1 (dd, 1H), 8.4 (d, 
1H); Mass spectrum M-H* 266. 
Reference Example 14.2 
3-Chloro- 4-f2,3-difluorophenoxv)nitrobenzene 

Obtained from 3-chIoro-4-fluoronitrobenzene and 2,3-difluorophenol in 55% yield; NMR , 
15 spectrum (CDC1 3 ); 6.8 - 6.9 (dd, 1H), 6.9 - 7.0 (m, 1H), 7.1 - 7.2 (m, 2H), 8.0 - 8.1 (dd, 1H), - 
8.4 (t, 1H); Mass spectrum M-H 4 " 284. 
Reference Example 14-3 
3-Chloro-4-phenoxvnitroben2ene 

Obtained from 3-chloro-4-fluoronitrobenzene and phenol in 42% yield; NMR Spectrum 
20 (DMSO^!6) 7.02 (d, 1H), 7.18 (dt, 2H), 7.30 (tt, 1H), 7.49 (t, 2H), 8.16 (dd, 1H), 8.44 (d, 1H); 
Mass Spectrum M-H* 248. 
Reference Example 14,4 

3-Chloro-4-(pvrimidin-2-ylmethoxv)nitrobenzenc 

Obtained from 3-chloro-4-fluoronitrobenzene and pyrimidine-2-methanol (reference 
25 example 27) in 36% yield; NMR spectrum (DMSO-d6) 5.60 (s, 2H), 7.30 (d, 1H), 7.47 (t, 1H), 

8.14 (dd, 1H), 8.31 (d, 1H), 8.82 (d, lH); Mass spectrum M-H 4 * 266. 

Reference Example 15 

3-Chloro-4-f2-pyridvl)amino)nitroben7<>nft 

A mixture of 3^hIoro-4-fluoronitrobenzene (1.76 g), 2-(aminomethyl)pyridine (1.03 
30 ml) and di-is^-propylethylamine (L74 ml) was dissolved in acetonitrile (60 ml) and heated 

overnight at reflux. The mixture was cooled to room temperature and the resulting solid was 

collected by filtration and washed with diethyl ether, giving the title compound as a yellow 
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solid (2.21 g, 84%); NMR spectrum (DMSO-d6) 4.66 (d, 2H), 6.73 (d, 1H), 7.30 (dd, 1H), 7.33 
(dd, 1H), 7.59 (t, 1H), 7.78 (ddd, 1H), 8.00 (dd, 1H), 8.19 (d, 1H), 8.56 (d, 1H); Mass spectrum 
MH+266. 

The procedure described above was repeated using the appropriate amine and fluoronitro 
5 compound. Thus was obtained the compound described below: 
Reference Example 1 5. 1 

3-Methvl-4-r2-Dvridvlmet hTnaininomitrnhi>n7PnA 

Obtained from 4-fluoro-3-methylnitrobenzene and 2-(aminomethyl)pyridine in 6% 
yield; NMR spectrum (DMSO-d6) 2.26 (s, 3H), 4.58 (d, 2H), 6.48 (d, 1H), 7.17 (t, 1H), 7.28 
10 (dd, 1H), 7.31 (d, 1H), 7.76 (ddd, 1H), 7.88 (dd, 1H), 7.92 (d, 1H), 8.55 (d, 1H); Mass, ' 
spectrum MH* 244. 
Reference Example 16 

3-Chloro-4-rN-methTl.N.(2 .pvridYnamino1nJtrobeny.PnP 

Sodium hydride (60% dispersion, 200 mg) was suspended in DMA (25 ml), and 2- 
15 (rathyfcnnno)^^ . 

The mixture was stirred for 20 minutes at room temperature. 3-Chloro^fluon>nitrobenzene * 
(878 mg) was added as a solution in DMA (5 ml), causing a dark red solution to form. The . 
mixture was stirred overnight at room temperature, quenched by the careful addition of water, 
acidified with acetic acid, and the P H adjusted to pH 8 with concentrated aqueous ammonia ' 

20 solution. The mixture was poured into water (200 ml), and extracted with DCM (3 x 100ml). 
The combined extractions were filtered through a phase separating filter paper, and evaporated 
to give a brown oil, which was purified by chromatography, usin 15% ethyl acetate in iso- 
hexane as eluent to give the title compound as a yellow solid (226mg, 17%); NMR spectrum 
(DMSO-d6) 3.17 (s, 3H), 6.57 (d, 1H), 6.78 (dd, 1H), 7.57 (dd, 1H), 7.70 (d, 1H), 8.11 (d, 1H), 

25 8.24 (dd, 1H), 8.37 (d, 1H); Mass soectnim MH+m 

The procedure described above was repeated using the appropriate fluoronitrobenzene 
and aminopyridine. Thus were obtained the compounds described below: 
Reference Example 16.1 
3-Chloro-4 -f2-pvridvlamino)nitrnhenTAn C 
30 Obtained from 3-chloro-4-fluoronitrobenzene and 2-aminopyridine in 16% yield; NMR 

spec^um (DMSO-d6) 7.04 (dd, 1H), 7.36 (d, 1H), 7.76 (ddd, 1H), 8.16 (dd, 1H), 8.30 (d, 1H), 
8.31 (d, 1H), 8.61 (d, 1H), 9.01 (s, 1H); Mass soectrom MH*252 



WO 03/040108 

PCT/GB02/04931 

-174- 

Reference Example 16.2 
3.MethYl-44.f2-Dvridvlami no>nitroben7.i»ni» 

Obtained from 4-fluoro-3-methy]nitrobenzene and 2-aminopyridine in 36% yield; 
IMRmZm (DMSO-d6) 2.39 (s, 3H), 6.92 (dd, 1H), 7.19 (d, 1H), 7.68 (ddd, 1H), 8.00 (dd, 
5 1H), 8.06 (d, 1H), 8.21 (d, 1H), 8.31 (d, 1H), 8.51 (s, 1H); Masjsp^tnunMH* 230. 
Reference Example 16.3 

3-MethYl^nvj.m P th y l.M.f2.nvridvlW, m i noTnitrohen^nP 

Obtained from 4-fluoto-3-methyInitrobenzene and 2-(me%larmno)pyridine in 39% ■ 
yield; mms^m (DMSO-d6) 2.12 (s, 3H), 3.32 (s, 3H), 6.36 (d, 1H), 6.71 (dd, II©, 7.48 
10 (d, 1H), 7.49.(ddd, 1H), 8.10 (m, 2H), 8.20 (d, 1H); Mass spectrum Mtf^ 
Reference Example 17 

3-ChIoro-l-nitr«w t.r8-auinnlYlthio)ben2ene 

8-Quinolinethiol (0.32 g) was dissolved in DMF (4 ml) under argon. To this was added 
sodium bis(trimethylsilyl)amine (2.2 ml, 1.0M in THF) and the reaction stirred at room 
15 temperature fori hour. To this was added a solution of S-chloro-^fluoronitrobenzene (0.35 g).. 
in DMF (0.5 ml), and stirring continued at room temperature overnight. The solution . was then . 
poured into water (20 ml) and stirred for 30 minutes. The resulting solid was filtered off 
washed with water (5 ml) then with a 1:1 mix of ethyl acetate / **-hexane (6 ml) and dried in . 
vacuo to yield the title compound (0.26 g, 41%); Mass spectrum MTT+ 317 
20 Reference Example 18 

2.Chloro-l-(3.fluoroben3 T lftxv)^i-nitmhA n ^n < » 

To a solution of 2-<hloro-4-nitrophenol (20.0 g) in acetone (400 ml) was added 
potassium carbonate (47.76 g) followed by the dropwise addition of 3-fluorobenzylbromide 
(32.67 g) over 1 5 minutes. The reaction mixture was then stirred at room temperature for 16 
25 hours and filtered to remove insoluble material. The solvent was then concentrated in vacuo 
and the solid remaining was purified by flash chromatography, using 30 - 80% DCM /• iso- 
hexane as eluent to give the title compound (30.96 g, 95%); NMRSpectrum (DMSO-d6) 5 39 
(s, 2H), 7.18 (t, 1H), 7.30 (m, 2H), 7.45 (m, 2H), 8.23 (dd, 1H), 8.32 (d, 1H); Mass Snectrum 
M-KT280. 

30 The procedure described above was repeated using the appropriate phenol and alkyl 

chloride or bromide. Thus were obtained the compounds described below: 
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Reference Example i« i 
4-r2-FluorobenzvloxvKl.ift do-nitrobenzenft 

Obtained from 4-hydroxy-3-iodo-nitrobeiizene (obtained as described in /. Org. Cherru 
1990, 55, 5287-5291) and 2-fluorobenzyl bromide (0.39 g) in 85% yield; Mass Spectrum M-H* 
5 372. 

Reference Example 18.2 
4-r3-nuornhPnTYlft xv)-3.iotlft.ni»mh C n.7i»n 0 

Obtained by reacting 4-hydroxy-3-iodo-nitrobenzene and 3-fluorobenzyl bromide in 
99% yield; Mass Spectrum vry 
10 Reference Example 183 

4-f2.6-Difluf>mh P nT Ylo XV V3.i ntin . nitrobcnzene 

Obtained by reacting 4-hydroxy-3-iodo-mtrobenzene and 2, 6-difluorobenzyl bromide 
in:100% yield; Mass Sp ectrum M.ff* ^on 
Reference Example 18.4 
15 ^-Iodo-^^thiazolvlnnerh oxvVnitrflhPii^nA 
• 0 bt*ned by reacting 4-hydioxy-3^^ 
hydrochloride in 100% yield; Mass Spectrum MH* 363. 
Reference Example 18.5 ' 

3-Iodo-4-(5-methvlisox a znl-^- v l m cthnYvVn;tm^^ 0 „„ 

20 Obtained by reacting 4-hydroxy-3-iodo-nitrobenzene and 3-chloromethyl-5- 

methylisoxazole in 74% yield; Mass Spectrum M-H+ 359. 

Reference Example 18.6 

2-(2-Cblor o-4-nitrophenoxv)acetonitrilA 

Obtained by reacting 2<Moro-4-nitrophenol and chloroacetonitrile in 39% yield- NMR 
25 spectrum (CDCI3) 4.96 (s, 2H), 7.15 (d, 1H), 8.22 (dd, 1H), 8.36 (d, 1H); Ma^Soe^ M-H* 

211. 

Reference Example 1 9 

S-Chloro^-fG-fluornpHenvlamino^P thYDpitrobenTeTii. 

2-CWoro-4-nitrobenzyl bromide (501 mg) was dissolved in acetonitrile (30 ml) Di- 
30 ^propylethylamine (348 >d) and 3-fluoroaniline (192 & were added, and the mixture heated 
at reflux overnight. The solvent was evaporated, and the residue purified by chromatography, 
using 15 to 25% ethyl acetate in /*>-hexane as eluent to give the tide compound as a brown oil 



WO 03/040108 



PCT/GB02/04931 



176- 



(470 mg, 84%); NMR spectrum (DMSO-d6) 4.42 (d, 2H), 6.25 - 6.38 (m, 3H), 6.74 (t, 1H), 
7.05 (dd, 1H), 7.59 (d, 1H), 8.17 (dd, 1H), 8.38 (d, 1H); Mass sp ectrum MT 283 
Reference Examp le 21) 
fcrt-Butvl 2-bromo-4-nitrobenzoatp 
5 A solution of 2-brorrjo-4-nitrobenzoic acid (1.66 g) in THF (8 ml) was stirred in a 

nitrogen atmosphere, carbonyl diimidazole (1.37 g) added and the mixture stirred at 60°C for 2 
hours. After cooling to 40°C, terf-butanol (0.98 g) and DBU (1.03 g) were added and stirring at 
40°C continued overnight. Ether was added to the cooled solution and the solution washed with 
10% aqueous HQ, water, aqueous sodium hydrogen carbonate and brine. The ether solution 

10 was dried over MgS0 4 , filtered and evaporated in vacuo to give an oil, which was purified by 
chromatography using DCM as eluent to give the title compound (1.41 g, 69%); NMR 
iEecfrum (DMSO-d6) 1.56 (s, 9H), 7.87 (d, 1H), 8.27 (dd, 1H), 8.45 (d, 1H). 

The procedure described above was repeated using the appropriate benzoic acid. Thus 
was obtained the compound described below: 

15 Reference Example 20.1 

fert-Bntvl 2- chloro-4-nitrobenzoate 

Obtained in 81% yield; NMR spectrum (CDCfe) 1.63 (s, 9H), 7.84 (d, 1H), 8.13 (dd, • 
1H), 8.29 (d, 1H); Mass spectrum M 4 OM 
Reference Example 21 
20 ^•Butvl4.mtro-2-rrrimeth y| s ilYletlivnvl^n9« a ^ 

A solution of tert-butyl 2-bromo^-nitrobenzoate (reference example 20) (10.8 g) in 
triethylamine (85 ml) was stirred under a nitrogen atmosphere, (trimethylsilyOacetylene (4.27 
g) was added followed by &iXtriphenylphosphine)paUadium (D) chloride (0.34 g) and the 
mixture stirred at 80°C for 3 hours. The mixture was filtered, the residue washed with ethyl 
25 acetate and the combined washings and filtrate evaporated in vacuo, The resulting oil was 
dissolved in ethyl acetate and heated briefly at reflux with decolourising charcoal. The charcoal 
was removed by filtration and the solvent removed in vacuo to give a brown oil. This was 
purified by column chromatography, eluting with w^hexane / ethyl acetate (95/5) to give the 
titie compound (10.70 g, 94%); NMR spectrum (CDC1 3 ) 0.21 (s, 9H), 1.57 (s, 9H), 7.80 (d, 
30 1H), 8.07 (dd,lH), 8.29 (d,lH). 
Reference Example 22 

tert-Butvl ^eftynyt-'l.nitrobenznatg 
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A solution of terf-butyl 4-nitro-2Ktrimethylsilylethynyl)benzoate (reference example 
21) (12.54 g) in methanol (250 ml) was treated with potassium carbonate (25.0 g) and stirred 
for 15 minutes. The mixture was poured into water, extracted with ethyl acetate, the extracts 
dried, filtered and evaporated in vacuo to give the crude product This was purified by 
5 chromatography, using wo-hexane / ethyl acetate (9/1) to give the title compound (8.77 g, 
90%); NMR spectrum (CDCI3) 1.63 (s, 9H), 3.49 (s, 1H), 7.99 (d, 1H), 8.18 (dd, 1H), 8.40 (d, 
1H). 

Reference Example 23 

10 To a solution of 4^hlom-5-(l-methylpiperidin-4-yloxy)qxiina2oline (reference 

example 2) (1.2 g) and terf-butyl 4-amino-2-chlorobenzoate (reference example 8.2) (0.98 g) 
in DMA (60 ml) Was added HQ in dioxane (4.0M, 3.0 ml) and the mixture heated at<80°C for 
1 hour. The reaction was cooled, diluted with acetone and the resulting precipitate filtered off 
and dried. The crude product was purified by chromatography, using DCM / methanol*/ 880 

15 NH4OH (100/8/1) as eluent, to give the title compound (1.04 g, 52%); NMR spectrum (DMSO- 
d6) 1.54 (s, 9H), 1.94 (m, 2H), 2.18 (s, 3H), 2.25 (m, 4H), 2.65 (m, 2H), 4.78 (m, 1H), 7.27 (d, 
1H), 7.38 (d, 1H), 7.65 (dd, 1H), 7.78 (m, 2H), 8.34 (d, 1H), 8.64 (s, 1H), 10.36 (s, 1H); Mass 
spectrum MH* 469. 

The procedure described above was repeated using the appropriate aniline and 
20 chloroquinazoline. Thus was obtained the compound described below: 
Reference Example 23.1 
terf-Butvl 2^thvnvW 
hydrochloride 

Obtained from 4-chloro-5-(l-methylpiperidin-4-yloxy)quinazoline (reference example 
25 2) and tert-butyl 4-amino-2-ethynylbenzoate (reference example 9) in 57% yield; NMR 

spectrum (CDC1 3 ) 1.62 (s, 9H), 2.07 (m, 2H), 2.31 (m, 4H), 2.35 (s, 3H), 2.84 (m, 2H), 3.39 (s, 
1H), 4.65 (m, 1H), 6.95 (d, 1H), 7.49 (d, 1H), 7.64 (t, 1H), 7.91 (dd, 1H), 7.96 (d, 1H), 8.08 (d, 
1H), 8.71 (s, 1H), 10.29 (1, 1H): Mass spectrum MFT 459. 
Reference Example 24 

30 2-Chloro-4-(5-(l-methYlDiDcridin-4-vloxv)quinazolin^-ylamino)ben2oic acid 
hydrochloride 
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A solution of te/t-butyl 2-chloro-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)benzoate (reference example 23) (1.04 g) in 2N HC1 (50 ml) was stirred at 50°C for 2 
hours and allowed to cool to room temperature. The mixture was diluted with acetone and the . 
resulting precipitate filtered and dried to give the title compound (l.OOg, 100%); Mass 
5 spectrum MH* 413. 

The procedure described above was repeated using the appropriate terr-butyl ester. Thus 
was obtained the compound described below: 
Reference Example 24,1 

2-EthYnvN4-(5"(l-methvlDiperidin-4«vloxv)quinazoUn^vlamino)benzoic acid 
10 hydrochloride 

Obtained from terf-butyl 2^thynyl-4-(5-(l-methylpiperidin-4-yloxy)quinazolin-4- 
ylamino)benzoate hydrochloride (reference example 23.1) in 91% yield; Mass spectrum MH* 
403. 

Reference Example 25 
15 l-(2-Chloro-4-nitrobenzovl)azepane 

To a solution of 2-chloro-4-nitrobenzoic acid (4.02 g) and triethylamine (2.20 g) in 
DGM (150 ml) was added 0~(7-azabenztriazol- 1 -ylJ-N^J^ ,N' -tetramethyluronium 
hexafluorophosphate (8.36 g). This mixture was stirred at room temperature under an 
atmosphere of nitrogen for 3 hours. Hexamethyleneimine (2.18 g) was added and this mixture 

20 stirred at room temperature for 2 hours. The solvent was removed in vacuo and the residue 
purified by chromatography using 0 - 10% ethyl acetate in DCM as eluent to give the title 
compound as a colourless oil which crystallised upon standing (5.09 g, 90%); NMR spectrum 
(CDC1 3 ) 1.53 - 1.77 (m, 6H), 1.79-1.93 (m, 2H), 3.15 - 3.27 (m, 2H), 3.60 - 3.84 (m, 2H), 7.48 
(d, 1H), 8.18 (dd, 1H), 8.30 (d, 1H); Mass spectrum MH* 283. 

25 Reference Example 26 

l-Bepzenesulphonvl-5-pitroindoIe 

5-Nitroindole (2 g) was added to sodium hydride (1.98 g) in THF at 0°C over 15 
minutes to give a red solution. Once effervescence had subsided, benzene sulphonyl chloride 
(1.73 ml) was added dropwise over 5 minutes to give an orange suspension. After 30 minutes a 

30 further amount of benzene sulphonyl chloride (0.47 ml) was added to give a yellow 

suspension. The THF was removed in vacuo and water was added to give a yellow solid. This 
was filtered and dried in vacuo to afford the title compound as a yellow solid (4.33g, > 100%); 
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NMR spectrum (DMSO-d6) 7.0 (d, 1H), 7.6 (m, 2H), 7.7 (m, 1H), 8.0 (m, 3H), 8.2 (m, 2H), 
8.6 (d, 1H). 

The procedure described above was repeated using the appropriate alkylating agent 
Thus was obtained the compound described below: 
5 Reference Example 26.1 
l-BenzvI-5-nitroindole 

Obtained in > 100% yield; NMR spectrum (DMSO-d6) 5.5 (s, 2H), 6.8 (d, 1H), 7.2 (m, 
5H), 7.7 (d, 1H), 7.8 (d, 1H), 8.0 (dd, 1H), 8.6 (d, 1H); Mass spectrum M-H+251. 
Reference Example 27 
10 Pvrimidine-2-methanoI 

Sodium borohydride (0.28 g) was added in a single portion to a stirred solution of 
methyl pyrimidine-2-carboxylate (1 g) in ethanol (50 ml). The reaction was stirred for. 4 hours, ■ 
then water (4 ml) added and the reaction stirred overnight The resulting solid was filtered and 
the filtrate concentrated. The residue was purified by chromatography using DCM - 10% 
15 methanol as eluent to give the title compound as a colourless liquid (0.28 g, 35%); NMR 
spectrum (CDC1 3 ) 3.74 (bs, 1H), 4.83 (d, 1H), 7.22 (dt, 1H), (8.75 (d, 2H); Mass Spectrum 
MIT 111. 

. The procedure described above was repeated using the appropriate ester. Thus was 

obtained the compound described below: 
20 Reference Example 27.1 

3-HvdroxYmethvlisoxazole 

Obtained from 3-ethoxycarbonylisoxazole (reference example 41) in 93% yield; NMR 

spectrum (CDC1 3 ) 2.50 (bs, 1H), 4.80 (s, 2H), 6.42 (d, 1H), 8.37 (d, 1H). 

Reference Example 27.2 
25 5>fHvdroxvmethvl)-3»methvlisoxa2ole 

Obtained from 3-methylisoxazole-5-carboxylic acid methyl ester (reference example 

41) in 73% yield; NMR spectrum (DMSO-d6) 2.2 (s, 3H), 4.9 (s, 2H), 5.5 (t, 1H), 6.2 (s, 1H). 

Reference Example 28 

4'Benzvloxv-3-ethvnvNnitrobenzene 
30 Benzyl bromide (0.22 ml) was added to 4-hydroxy-3-iodo-mtrobenzene (0.5 g) and 

potassium carbonate (0.86 g) in DMF (10 ml) and the reaction stirred overnight. To the 

resulting suspension was added trimethylsilylacetylene (0.77 ml), copper(I)iodide (7 mg),. 
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6is(triphenylphosphine)-dichloropaI]adium (26 mg) and triethylamine (2 ml) under nitrogen 
and the mixture stirred at room temperature for 1 hour. Methanol was added to the reaction, 
and stirring was continued for a further hour, before concentration in vacuo. The residue was 
purified by chromatography using DCM - 25% £n*-hexane as eluent to give the title compound 
5 as a yellow solid (0.1 g, 21%); NMR spectrum pMSO-d6) 4.47 (s, 1H), 5.35 (s, 2H), 7.30 - 

7.50 (m, 6H), 8.23 (m, 2H); Mass Spectrum M-H* 252. 
. Reference Example 29 
4-(2-fluorobenzvlo xv>3-(trim^ 

To a solution of 4-(2-fluorobenzyloxy>3-iodo-nitrobenzene (0.49 g) (reference 
10 example 18.1) in acetonitrile (10 ml) was added trimethylsilylacetylene (0.54 ml), 

copper(I)iodide (5 mg), frw(triphenylphosphine)-dichloropaUadium (18 mg) and triethylamine 
(10 ml) under nitrogen and the mixture stirred at room temperature for 4 hours. The reaction 
was concentrated in vacuo and the residue purified by chromatography using DCM as eluent to 
give the title compound as a yellow solid (033 g, 73%); Mass Spectrum M-H+ ^ . 
15 The procedure described above was repeated using the appropriate iodobenzene. Thus 
were obtained the compounds described below: 
Reference Example 29.1 

4-(3-Fluon)benOTloxvV3-r trimethvlsilvlethvnvlV-nitrohftn7t>nP 

Obtained from 4-(3-fluorobenzyloxy)-3-iodo-nitrobenzene (reference example 18.2); 
20 Mass Spectrum M-i? 342. 

Reference Example 29.2 

4-(2,6-Dinuorobenzvlo^ .3-(trimethvl^Ylemvnvn.pitrobeii2finc 

Obtained from 4-(2, 6^difluorobenzyloxy>3-iodo-nitrobenzene (reference example 

18.3) ; Mass Spectrum M-H+ 360. 
25 Reference Example 29.3 

4-(4-Tluazolvlmemoxv>.3.rr ri m emvlsilvl c thvnTl)-nitrobenz e ni» 

Obtained from 3-iodo-4-(thiazoM-ylmethyloxy)-nitrobenzene (reference example 

18.4) in 60% yield; Mass Spectrum MH+ TO 
Reference Exampje 19 ± 

30 4-(5-methvlisoxaTOl-3-YlmEt hoxv^^ 

Obtained from 3-iodo-4-(5-methylisoxazol-3-ylmethyloxy)-nitrobenzene (reference 
example 18.5) in 86% yield; Mass Spectrum MH* 333, 
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Reference Example 30 

3-Ethvnvl 4-{2-fluorobenzvloxvtaniline 

A solution of 4-(2-fluoroben2yloxy)-3Ktrimethyls0ylethynyl)nitro (310 mg) 

(reference example 29) and 10% Pt/C in ethyl acetate / ethanol (9:1, 10 ml) was stined under 
5 an atmosphere of hydrogen for 20 mins. The catalyst was removed by filtration and the 
solution concentrated in vacuo to give a green solid. This was dissolved in methanol (100 ml) 
and DCM (50 ml), potassium carbonate (0375 g) added and the solution stirred for 30 mins. 
The reaction was filtered and concentrated in vacuo. The residue was purified by 
chromatography using DCM as eluent to give the title compound as a yellow oil (0. 13 g, 62%, 
10 2 steps); Mass Spectrum MH* 283 

The procedure described above was repeated using the appropriate nitrobenzene. Thus 
were obtained the compounds described below: 
Reference Example 30.1 

3- Ethvnvl 4^f3-fluorobeDzvloxy> anilinP 

15 Obtained from 4K3-fluorobenzyloxy>3^trimethyh (reference , 

example 29.1); Mass Spectrum MR* 
Reference Example 30.2 

4- f2^Difl uorobenzvloxv)-3-ethvnvlaiuline 

Obtained from4-(2, 6-difluorobenzyloxy>3-(trimethylsilylethynyl)nitrobenz 
20 (reference example 29.2); Mass Spectrum MH+ 301 
Reference Example 30.3 
3-Ethvnvl 4-r 4-thiazolvlmethoxv)aniline 

Obtained from 4-(tWazol^ylmethyIoxy>3-(trimethylsiIylethynyl)^ 
(reference example 293); Mass Spectrum MH* 231. 
25 Reference Example 30.4 

3-Ethvnvl 4-(5-me thvlisoxazol-3-vlmethoxv)aniline 

Obtained from 4-(5-methylisoxazol-3-ylmethoxy)-3- 
(trimethylsilylethynyl)nitrobenzene (reference example 29.4; Mass Spectrum MH+ 229. 
Reference Examnle 31 
30 3-Chioromethvlisoxazole 

Thionyl chloride (5 ml) was added to 3-hydroxymethylisoxazoIe (reference example 
27.1) (0.5 g), followed by DMF (0.1 ml). The reaction was heated at 100°C for 3 hours and 
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then concentrated in vacuo. The residue was partitioned between DCM and saturated aqueous 
sodium hydrogen carbonate solution (T < 5 °C). Combined organic extracts were washed with 
water, dried and concentrated to give the title compound as a brown oil (0.163 g, 28%); NMR 
spectrum (CDC1 3 ) 4.63 (s, 2H), 6.45 (d, 1H), 8.40 (m, 1H). 
5 Reference Example 32 
3-EthoxYcarbonylisoxazole 

Triethylamine (2.21 ml) in ether (13 ml) was added dropwise to a solution of 
carboethoxychloraldoxime (2 g) and vinyl acetate (11.4 g) in ether (27 ml) heated at reflux. 
The solution was heated for a further hour then cooled and extracted with water. Organic 
10 extracts were dried and concentrated and the resulting oil was heated at 180°C for 3amins. 
The reaction was partitioned between DCM and water. Combined organic extracts were dried 
and concentrated to give the title compound as a pale brown oil (1.64 g, 88%); NMR spectrum 
(CDCJ 3 ) 1.43 (t, 3H), 4.46 (q, 2H), 6.79 (d, 1H), 8.52 (d, 1H). 
Reference Example 33 

15 4»(3>Chlor o^-f3-fluorobenzvloxv)anainoV5-fluoroaiiina2oline 

3-Chloro-4-(3-fluorobenzyloxy)aniHne (reference example 8.1) (1.65 g), 4-chloro-5- 
fluoroquinazoline (reference example 3) (1.20 g) and di-Zw-propylethylamine (1.15 ml) in 
IPA (50 ml) were heated at reflux for 1 hr. The resulting precipitate was isolated by filtration, 
and washed with IPA and ether to give the title compound as a grey solid (2.02 g, 77%); NMR 
20 spectrum (DMSO-d6) 5.24 (s, 2H), 7.15 (dt, 1H), 7.23 (d, 1H), 7.30 (m, 1H), 7.36 - 7.50 (m, 
2H), 7.55 - 7.63 (m, 2H), 7.78 - 7.92 (m, 2H), 8.55 (s, 1H), 9.10 (d, 1H); Mass Spectrum MH* 
398. 

Reference Example 34 

4-(2-AminothiazoM-vlmethoxv)-3-<hloronitrobenzene 

25 Sodium hydride (60% dispersion in mineral oil, 200mg) was suspended in DMA (20 

ml), and 2-cMoro-4~nitropheno! (1.74 g) was added The mixture was stirred at ambient 
temperature for 1 hour. Tetra-n-butylammonium iodide (20 mg) was added. 2-Amino-4- 
(chloromethyl)thiazole hydrochloride (185 mg) was added dropwise over 1 hour as a solution 
in DMA (20 ml). The solution was stirred overnight at ambient temperature. The solvent was 

30 evaporated, and the residue partitioned between saturated sodium carbonate solution and DCM. 
Combined organic extracts were dried and concentrated and the residue purified by 
chromatography using ethyl acetate as eluent to give the title compound as a yellow solid (85 
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mg, 30%); NMR spectrum (DMSO-d6) 5.1 1 (s, 2H), 6.66 (s, 1H), 6.99 (b s, 2H), 7.49 (d, 1H), 
8.19 (dd, 1H), 8.29 (d, 1H); Mass Spectrum MH* 286. 
Reference Example 35 
2-(2-arioro-4-(5-fl-methvlpiperidin ^^ 
5 hydroxvacetamidine . 

Hydroxylamine hydrochloride (121 mg) was dissolved in a mixture of ethanol (4 ml) 
and water (16 ml). Potassium carbonate (131 mg) was added. 2-[2-Chloro-4-(5-(l- 
meftylpiperidm-4-yloxy)qrinazofo hydrochloride (reference 

example 4.5) (200 mg) was added, the mixture briefly sonicated, men heated to 90°C for 1 
10 hour. The colourless solution was cooled to ambient temperature and the resulting solid 

filtered, washed with water and diethyl ether and dried in vacuo to give the title compound as a 
white crystalline solid (163 mg, 82%); NMR spectrum (DMSO-d6) 1.83 - 1.96 (m, 2H), 2.08 - 
2.18 (m, 2H), 2.17 (s, 3H), 2.22 - 2.32 (m, 2H), 2.56 - 2.66 (m, 2H), 4.48 (s, 2H), 4.78 (m, 1H), 
5.58 (s, 2H), 7.21 (d, 1H), 7.27 (d, 1H), 7.31 (d, 1H), 7.49 (dd, 1H), 7.70 (dd, 1H), 8.09 (d, 
15 1H), 8.50 (s, 1H), 9.31 (s, 1H), 10.03 (s, 1H); Mass Spectrum MH+ 4T7 
Reference Example 36 
Ethyl 2-f2-ChIoro-4.f5-a-methylpiperirim 

4-(3-Chloro^hydroxyanUmo)-5-(l-nie^ 
example 4.2) (384 mg) and potassium carbonate (552mg) were suspended in acetonitrile. The 
20 suspension was briefly sonicated, and ethyl bromoacetate (128 \H) was added. The mixture 
was heated at 80°C for 90 minutes, then cooled to ambient temperature. The solid was 
removed by filtration, and the filtrate evaporated. The residue was purified by 
chromatography, using 0 to 1.5% (7:1 methanol / cone, ammonia (aq)) in DCM as eluent to 
give the title compound as a white crystalline solid (375mg, 80%); NMR spectrum (DMSO-d6) 
25 1.21 (t, 3H), 1.83 - 1.97 (m, 2H), 2.07 - 2.17 (m, 2H), 2.17 (s, 3H), 2.21 - 2.32 (m, 2H), 2.56 - 
2.66 (m, 2H), 4.17 (q, 2H), 4.79 (m, 1H), 4.90 (s, 2H), 7.10 (d, 1H), 7.21 (d, 1H), 7.32 (d, 1H), 
7.47 (dd, 1H), 7.71 (dd, 1H), 8.11 (d, 1H), 8.50 (s, 1H), 10.04 (s, 1H); Mass Spectrum MSt 
471. • 
Reference Example 37 

30 2-f2-qjoro-4-(5-a-methvlpiperidin.4- Y loi ry)ouinazoUn-4-Ylammo 
hydrazide 
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E%12-[2-ch]oio-4-(5-(l-methyl-piperidin-4-yloxy)quinazolin-4- 
ylamino)phenoxyJacetate (reference example 36) (150 mg) was dissolved in ethanol (15 ml). 
Pyridine (2 drops) and hydrazine monohydrate (150 fil) were added, and the mixture heated at 
reflux for 16 hours. The solvent was evaporated and the residue purified by chromatography, 
5 using 0 to 3% (7: 1 methanol / cone, ammonia (aq)) in DCM as eluent to give the tide 

compound as a white crystalline solid (77 mg, 53%); NMR spectrum (DMSO-d6) 1.83 - 1.97 
(m, 2H), 2.08 - 2.18 (m, 2H), 2.17 (s, 3H), 2,22 - 2.32 (m, 2H), 2.56 - 2.67 (m, 2H), 4.34 (bs, 
2H), 4.58 (s, 2H), 4.78 (s, 1H), 7.11 (d, 1H), 7.21 (d, 1H), 7.32 (d, 1H), 7.48 (do, 1H), 7.71 (dd, 
1H), 8.10 (d, 1H), 8.50 (s, 1H), 9.20 (bs, 1H), 10.04 (s, 1H); Mass Spectrum MH* 471. . 
10 Reference Example 38 

4-(3-Meftvl-4-hYdroxyanilin 0 V5-(l^ 

A solution of hydrochloric acid in dioxane (4M, 2 ml) was added to a mixture of 4- 
chloro-5-(l-memylpperi*n^yloxy)qumazoline (reference example 2) (2.78 g) and 4-amino-' 
2-methylphenol (1.35 g) in THF (150 ml). The resulting suspension was heated at reflux for 3 , 
15 hours, then allowed to cool to room temperature. Filtration gave the crude product as a yellow 
solid, which was partitioned between aqueous sodium hydrogen carbonate solution andDCM. 
Combined organic extracts were dried and concentrated to give the crude product, which was 
purified by trituration under cold methanol to give the title compound as a white solid(2.88 g, - 
79%); NMR spectrum (CDCI3) 2.0 (m, 2H), 2.2 (m, 2H), 2.3 (s, 3H), 2.3 (s, 3H), 2.4 (m, 2H), 
20 2.8 (m, 2H), 4.7 (m, 1H) 6.7 (d, 1H), 6.9 (d, 1H), 7.3 (dd, 1H), 7.4 (d, 1H), 7.4 (d, 1H), 7.6 (t, 
1H), 8.6 (s, 1H), 9.9 (s, 1H); Mass spectrum MFr*"3r»S 
Reference Example 39 . 
l^-Dimethvl-3-hvdroxvmethvlpvrazole 

A solution of lithium aluminium hydride (1M solution in THF, 17.8 ml) was added to a 
25 solution of U-dimethylpyrazole-3-carboxylic acid (500 mg) in THF (20 ml) at room 
temperature. The mixture was heated at reflux for 4 hours, then cooled in an ice bath. Ethyl 
acetate (25 ml) was added dropwise to destroy the excess lithium aluminium hydride (heat 
evolved), and resultant mixture was then poured into aqueous hydrochloric acid (1M, 50 ml). 
The product was extracted into ethyl acetate, dried and concentrated in vacuo to give the tide 
30 compound as a pale brown oil (230 mg, 51%); NMR spectrum (DMSO-d6) 2.2 (s, 3H), 3.6 (s, 
3H),4.3(s,2H),5.9(s, 1H). 
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The procedure described above was repeated using the appropriate acid or ester. Thus 
was obtained the compound described below: 
Reference Example 39.1 
l-Methyl-3-hvdroxYmethYlpvrazoIe 
5 Obtained from l-methylpyrazole-3-carboxylic acid in 38% yield; NMR spectrum 

(DMSO-d6) 3.8 (s, 3H), 4.4 (s, 2H), 6.1 (d, 1H), 7.5 (d, 1H). 
Reference Example 40 

3-(2-Chloro-4-nitrophenoxvmethvl)-l,5-dimethylpyrazole 

A solution di-terf-butylazodicarboxylate (419 mg) in DCM (2 ml) was added to a 
10 solution of 2-chloro-4-nitrophenol (211 mg), triphenylphosphine (478 mg), and 1 ,5-dimethyl- 
3-hydroxymethylpyrazole (reference example 39) (230mg) in DCM (8 ml), which was stirred 
and cooled in an ice bath, under a nitrogen atmosphere. The mixture was then allowed to warm 
to room temperature, and stirred for 3 hours. The reaction mixture was concentrated in vacuo, . 
and purified by chromatography, using 0 - 5% methanol in DCM as eluent This gave the title . 
15 compound (230 mg, 67%); Mass spectrum MH*282. 

The procedure described above was repeated using the appropriate phenol and alcohoL 
Thus was obtained the compound described below: 
Reference Example 40.1 

3-(2-Chloro-4-nitrophenoxvmethyl)-l-methvlpyra2ole 

20 Obtained by reacting 2-chloro-4-nitrophenol and l-methyl-3-hydroxymethylpyrazole 

(reference example 39.1) in 49% yield; NMR spectrum (DMSO-d6) 3.8 (s, 3H), 5.3 (s, 2H), 
6.3 (d, 1H), 7.5 (d, 1H), 7.7 (d, 1H), 8.2 (m, 1H), 8.3 (m, 1H); Mass spectrum MH+268. 
Reference Example 40.2 

5-(2-Chloro-4"nitrophenoxvmethvl)-3-methylisoxazole 
25 Obtained by reacting 2-chloro-4-nitrophenol (251 mg) and 5-(hydroxymethyl)-3- 

methylisoxazole (reference example 27.2) in 100% yield; NMR spectrum (DMSO-d6) 2.24 (s, 
3H), 5.5 (s, 2H), 6.5 (s, 1H), 7.5 (d, 1H), 8.2 (m, 1H), 8.3 (m, 1H): Mass spectrum MH*267. 
Reference Example 41 

3-Methvlisoxazole-5-carboxylic acid methyl ester 
30 Potassium carbonate (1 . 19 g) was added portionwise to a cooled solution (0°C) of 3- 

methylisoxazole-5-carboxylic acid (500 mg) in DMF (25 ml). After 5 minutes at 0°C, dimethyl 
sulphate (0.37 ml) was added dropwise. The reaction mixture was stirred at room temperature 
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for 1 hour, then concentrated in vacuo. Water was added, and the product was extracted into 
DCM The combined organics were dried, then concentrated in vacuo to give the title 
compound as a white solid (424 mg, 76%); NMR spectrum (DMSO-d6) 2 * (s 3H) 39( s 
3H),7.1(s,lH). ' 
5 Reference Example 42 

^Chloro^hYdroxvana^^^ 

Phosphorus oxychloride (2.2 ml) was added dropwise to a solution of 3,4^ihydro-5- 
(terxahydmpyran^ylox^quinazolin-^one (reference example 1.2) (623 mg) and di-iso- 
propylethylamine (1.36 ml) in anhydrous 1, 2-dichloroethane (25 ml) at 0°C. The mixture was 
10 heatedatSO^CforShoursandthenconcentratedmv^. The residue was azeotroped with 
toluene (20 ml), di-^propylemylanune (5 ml) was added and the mixture was again • ■ 
concentrated in vacuo. The residue was dissolved in IPA (10 ml) and 4-amino-2-chlorophenol 
(475 mg) was added. The resulting mixture was heated at 80°C for 12 hours and then 
concentrated in vacuo. The residue was purified by chromatography, using 0-5% methanol - . 
15 DCM as eluent, to give the title compound as a solid (338 mg, 36%); NMRSpectann (DMSO- 
d6) 1.79 - 1.95 (m, 2H), 2.15 - 2.26 (m, 2H), 3.51 - 3.60 (m, 2H), 3.84 - 3.96 (m, 2H) 4 92 - 
5.01 (m, IH), 7.00 (d, IH), 7.23 (d, IH), 7.29 - 7.38 ( m , 2H), 7.68 (t, IH), 8.02 (d, IH), 8.46 (s, 
IH), 9.98 (s, IH); Mass spectrum MH* 372. 

The procedure described above was repeated using the appropriate 3,4- 

20 dihydroquinazolin^ne and aniline. Thus were obtained the compounds described below: 
Reference Example 43.1 

4-(3-CMoro-4.h Y droxy a nih^^^ 

Obtained fiom 3,4-dmydro-5-(tetrahy^ (reference 
example 13) and 4-arnino-2-chlorophenol in 48% yield; NMRSnectn.m (DMSO-d6) 212- 
25 2.21 (m, IH), 2.17 - 2.41 (m, IH), 3.78 - 4.00 (m, 3H), 4.18 (d, IH), 5.40 - 5.44 (m, IH), 6.98 
(d. IH), 7.18 (d, IH), 7.36 (d, IH), 7.40 (dd, IH), 7.72 (t, IH), 8.03 (d, IH), 8.48 (s, IH), 9.96 
(s, IH); Mass spectrum MH* 358. 
Reference Example 42,2 
4.(3.CMoro^(3.fl^^ 

30 Obtained from 3,4-dihydro-5-(l, 4-cfioxaspiro[4.5]d TO -8-yloxy)quina Z olin-4-one 

(reference example 1.4) and 3-chJoro^(3-fluorobenz y loxy)aniline(reference example 8.1) 
m 89% yield; l^SpectrunL(DMSO-d6) 1.70 (m, 4H), 1.96 (m, 2H), 2.12 (m, 2H), 3.88 (s 
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4H), 4.87 (m, 1H), 5.24 (s, 2H), 7.17 (dt, IH), 7.20 - 7.35 (m, 6H), 7.45 (m, 2H), 7.73 (t, IH), 
8.10 (d, IH), 8.50 (s, IH), 10.00 (bs, IH); Mass Spectrum M + 536. 
Reference Example 43 

3.Fluoro^(l.methY|.l/y4miH gTO V2-vlthio^nitr ft h^ wo 

5 To a stirred solution of 2-memapto-l-methyl-lH- imidazole (1.14 g), in DMF (20 ml) 

was added sodium hydride (0.44 g) in small portions and the reaction stirred at ambient 

temperature until effervescence ceased. To this was added a solution of 3,4- 

difluoronitmbenzene (1.59 g) in DMF (10 ml), and the solution stirred at 80°C for 4 hours 

The reaction was poured into water (150 ml) and organic material extracted into ethylacetate 

10 (150 ml). The organic layer was washed successively with water (3 x 150ml), brine (150 ml) 

and dried. Evaporation of the solvent gave an oil which was purified by chromatography using 

ethyl acetate and then 10% methanol / ethyl achate as eluent to give title compound as a solid 

(1.8g,70%);NMRspe^(DMSad6)2.5( S ,3H),6.7-6.9(t, lH),7.2(t, lH),7.6(s, IH) . 
7.95 - 8.05 (dd, IH), 8.15 - 8.25 (dd, IH); Mass spectnim MH+ isa 

15 Theprocedure described above was repeated using the appropriate thiol. Thus was 

obtained the compound described below: 
Reference Example 43.1 
3-Fluoro.4.q. me ftv].1ff.1 T 3 1 ^ 

Obtained by reacting 3,4-difluoronitrobenzene with l-methyl-2-mercaptotriazole in 
20 39% yield; NMR^pecUum (CDC1 3 ) 3.7 (s, 3H), 7.3 - 7.4 (t, IH), 7.9 - 8.0 (m, IH), 8.36 (s, 
IH); Mass spectrum MH* 255. 
Reference Example 44 
3-Chloro.4-f2.nvriH Y hh. o) n itn>h ft n W n < > 

To a stirred solution of 2-mercaptopyridine (1.11 g) in acetonitrile (25 ml) was added 
25 potassium carbonate (2.76 g), 3 chloro-4-fluomnilmbenzone (1.75 g) and cfc-dicyclohexano- 
18-crown-6 (10 mg) and the solution was stirred and heated at reflux for 6 hours. The solution 
was filtered and evaporated and the residue purified by chromatography using * 0 -hexane / 
ethyl acetate (2:1) to ethyl acetate as eluent to give a solid which was recrystallised from ethyl 
acetate / /^hexane to give the title compound as a yellow solid (1.5 g, 58%); NMRsoectnim . 
30 (CDCI3) 7.2 - 7.3(m, 2H), 7.4 - 7.48 (d, IH), 7.5 - 7.55 (d, IH), 7.65 - 7.75 (dt. IH), 8.0 - 8.1 
(dd, IH), 8.3 (d, IH), 8.6 (m, IH); Mass spectrum MH+9K7 
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The procedure described above was repeated using the appropriate thiol and 
fluoronitrobenzene. Thus was obtained the compound described below: 
Reference Example 44.1 
3-Q^oro>4-(2-DvrimidinvIthio)nitrobenzene 
5 Obtained by reacting 3-chloro-4-fluoro-nitrobenzene with 2-mercaptopyrimidine in 

75% yield; NMR spectrum (CDC1 3 ) 7.02 - 7.1 (t, 1H), 7.94 - 8.0 (d, 1H), 8.1 - 8.2 (dd, 1H), 8.4 
(d, 1H), 8.5 fd, 2H): Mass spectrum MH» Sfifi 
Reference Example 44.2 
3-ChIon>^-(lH^imidazol^vIthio)nitrobenzene 
10 Obtained by reacting 3-chloro-4-fluonwiitrobenzene with 2-mercaptoimidazole in 58% 

yield; Mass spectrum MH* 255. 
Reference Example 44.3 

3- Fluon)^fl #-ijmda^^ 

Obtained by reacting 3,4-difluoronitrobenzene.and 2-mercaptoimidazole in 38% yield; 
15 Mass spectrum MH* 240. 

Reference Example 44.4 

4- (2-Thiazolvlthio) nitrohen7pnft 

Obtained by reacting 4-fIuoronitrobenzene and 2-mercaptothiazole in 77% yield; NMR - • 
spectrum (CDCI3) 7.5 (d, 1H), 7.5 - 7.6 (d, 2H), 7.9 (d, 1H), 8.1 - 8.2 (d, 2H). 
20 Reference Example 44.5 ' 

3-Chloro-4-(2-thiazolvlthio)nitrobenzene 

Obtained by reacting 3-chloro-4-fluoronitrobenzene and 2-mercaptothiazole in 65% 
yield; NMRspectnro (CDC1 3 ) 7.25 (d, 1H), 7.6 (d, 1H), 8.0 (d, 1H), 8.0 - 8.05 (d, 1H), 8.15 
(d, 1H); Mass spectrum MH 4 273. 
25 Reference Example 45 

4.f2-Thiazolylsulphonvl)nitrobenzene 

To a solution of 4-(2-thiazolylthio)nitrobenzene (reference example 44.4) (238 mg) in 
DCM (50 ml) was added 3-chloroperbenzoic acid (500 mg) and the reaction stirred for 18 
houis. The reaction was evaporated and the residue dissolved in ethyl acetate (100 ml) and 
30 washed with sodium hydroxide solution (2 x 50ml, 2N), water (2 x 50ml), brine (50 ml) and 
dried. Concentration of the solvent gave the title compound as a white solid (200 mg, 69%); 
NMR spectrum (CDC1 3 ) 7.75 (d, 1H), 8.0 (d, 1H), 8.3 - 8.4 (d, 2H), 8.4 - 8.5 (d, 2H). 
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Reference Example 46 

L 4-Dioxasoiror4.51decaii.fl.ftl 

Sodium borohydride (1.61 g) was added to a solution of 1, 4-dioxaspiro[4.5]decan-8- 
one (6.65 g) in ethanol (100 ml) and the reaction stirred for 4 hours. Water (10 ml) was added 
5 and the reaction stirred for 16 hours. The resulting solid was filtered and the filtrate 

concentrated in vacuo. The residue was purified by chromatography using iso-hexane - 30% 
ethyl acetate as eluent to give the tide compound as a colourless oil (5.49 g, 82%); NMR 
Spectrum (CDCI3) 1.50 - 1.95 (m, 8H), 3.80 (m, 1H), 3.95 (s, 4H); Mass Spectrum M tf 159. 
Reference Example 47 
10 ^(3-CMoro^-(3-fluorobeiizvlo CT ^^^^ 

A solution of 4K3^hlorp-4-(3-fluorobenzyloxy)anihno)-5-(l, 4-dioxaspiro[4.5]dec-8- 
yloxy)quinazoline (reference example 42.2) (2.25 g) in acetic acid (40 ml) and water <10 ml) 
was heated at 90°C for 18 hours, then concentrated in vacuo. The residue was triturated with 
ether to give the title compound as a white solid (1.98 g, 85%); Mass Spectrum M + 492.' 
15 Reference Example 48 

Methanesu lphonic acid 2-methvloxazol-4-vlmethyl ester 

To a solution of (2-methyIoxazol-4-yl)methanol (obtained as described in /. Chem. 
Soc., Perkin Trans. 1, 2000, 2415 - 2428) (112 mg) in DCM (10 ml) was added triethylamine 
(275 ul). The solution was cooled to 0°C and methane sulphonyl chloride (85 nl) was added 
20 dropwise. The reaction mixture was allowed to warm up to ambient temperature and left 
stirring for nine hours. The mixture was concentrated in vacuo to give the title compound 
which was used without further purification (103mg; 40%); Mass Spectmm M-H+ 192. 
Reference Example 49 
2-Chloro-5-flp.oro-4-nitropb.enol 
25 2-Chloro-5-fluorophenol (1.46 g) was stirred in ethanol and ferric nitrate monohydrate 

(4.04 g) added slowly. The solution turned blue and was heated at 50°C for 5 hours. The 
solution was cooled and evaporated to V* volume and IN hydrochloric acid (100 ml) and water 
(100 ml) added and the solution extracted with ethyl acetate, washed with water, brine, dried 
and evaporated to give an oil which was purified by chromatography, using w-hexane / ethyl 
30 acetate (3:1) as eluent to give the title compound as a solid; NMR spectrum (CDC1 3 ) 6.2 - 6.4 
(bs, 1H), 6.9 - 6.95 (d, 1H), 8.2 (d, 1H). 
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CLAIMS 

1 . A quinazoline derivative of the Formula I 




wherein: 

R 1 is hydrogen or (l-6C)alkyl; 

Z is a direct bond or is selected from O, S and N(R 2 ), wherein R 2 is hydrogen or 
10 (l-6Qalkyl; 

Q 1 is (3-7C)cycloalkyl, (3-7C)cycloalkyl-{l-6C)alkyl, (3-7C)cycloalkenyl, 
(3-7C)cycloalkenyl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q ! -Z- group 
are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
15 N(R 3 ), CO, CH^R 3 ), CON(R 3 ), N(R 3 )CO, SOaNCR 3 ), N(R 3 )S0 2 , CH=CH and OC wherein 
R 3 is hydrogen or (l-6C)alkyl, 

and wherein any CH2or CH 3 group within the Q*-Z- group optionally bears on each 
said CH2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
20 (l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^J-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)alkanoylamino, N-{l-6C)alkylsulphamoyl, 
N^-di-[(l-6C)alkyl]su]phamoyl, (l-6C)alkanesulphonylamino and 
25 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl, (3-7C)cycloalkyl or (3-7C)cycloalkenyl group within the 
Q ! -Zn group optionally bears 1, 2 or 3 substituents, which may be the same or different, 
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selected from halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoy], 
formyl, (l-6Qalkyl, (2-8C)aIkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6G)alkenyloxy, 
(2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsuIphinyl, (l-6C)alkylsulphonyl, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6Qalkoxycarbonyl, N-(l-6C)aIkylcarbamoyl, 
5 EN-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, amino(2-6C)alkanoyl, 
N-(l-6C)a]kylamino(2-6C)alkanoyl, N,N-di-[(l-6C)alkyl]amino(2-6C)alkanoyl, 
(2-6C)alkanoylamino, N-(l^alkyl-(2-6C)alkanoylamino, N-(1.6C)alkyIsulphamoyl, 
N^^-[(l^C)alkyl]sulphamoyl,(l^C)alkanesulphonylaminol, 
N<l^C)alkyl-(l^C)alkanesuIphonylammo, from a group of the formula : 

10 -X«-R 4 

wherein X 1 is a direct bond or is selected from O and N(R S ), wherein R 5 is hydrogen or 
(l-6C)allcyl, and R 4 is halogeno-O-eQalkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-{l-6C)alkyl, 
cyano-(l-6C)a]kyl, carboxy-(l-6Qalkyl, amino-(l-6Qalkyl, (l-6C)alkylamino-(l-6C)alkyl, 
m-[(l-6C)alkyl]aimno-(l-6Qallcyl,carbamoyl-(l-6QaDcyl, 

15 N-(l^C)alkylcarbamoyHl^C)alkyK^ 

(2:6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6C)alkyl, 
and from a group of the formula: 

-X s -Q 6 

wherein X s is a direct bond or is selected from O, CO and N(R 10 ), wherein R 10 is hydrogen or 

20 (l^C)alkyl,andQ 6 isheterocyclyl,het 

(3-7Qcycloalkyl-(l-6C)alkyl, (3-7Qcycloalkenyl or (3-7C)cycloalkenyI-(l-6C)alkyl, and 
wherein any heterocyclyl, (3-7Qcycloalkyl or (3-7C)cycloalkenyl group in Q 6 optionally bears 
1 or 2 substituents, which may be the same or different, selected from halogeno, hydroxy, 
cyano, formyl, (l-6C)alkyl, (2-6Qalkenyl, (2-*C)alkynyl, (l-6C)alkoxy, amino, 

25 (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (2-6C)alkanoyl, (l-6C)alkoxycarbonyl, 

(l-6Qalkylsulphonyl, carbamoyl, N-(l-6C)alkylcarbamoyl, EM-di-[(l-6C)alkyl]carbamoyl, 
halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)alkyl, 
carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
m-[(l-6C)alkyl]aniino-(l-6C)alkyl, carbamoyl-(l-6C)aIkyl, 

30 N-(l-6C)alkylcarbamoyl-(l-6C)alkyl andN^-di-[(l-6C)alkyl]carbamoyl-(l-6C)alkyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 
or thioxo substituents; and 
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Q 2 is selected from a group of formula la, lb, Ic, Id and Ie 






lc 




Id 



le 



5 wherein G 1 , G\ G 3 , G 4 and G 5 axe each, independendy, selected from hydrogen, halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8Qalkenyl 
(2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)aIkylamino and 
di-[(l-6C)alkyl]amino, 

G 6 and G 7 are each, independendy, selected from hydrogen and halogeno, 
10 X 2 is a direct bond or is selected from O, S, SO, SO* N^ 6 ), CH(OR«), CONOt 6 ) 

NCR^CO.SO^NCR^SO,, OCCRW^O.SCO^, C(R CO, C(R%^ and 
NGOCfR^ wherein each R 6 is, independendy, hydrogen or (l-6C)aIkyI, and Q 3 is ary], or 
heteroary], 

or X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a 
15 nitrogen atom, 

X 3 is a direct bond or is selected from S0 2 , CO, SO^CR 7 ) and C(R.\, wherein each R 7 
is, independendy, hydrogen or (l-6C)alkyl, and Q 4 is aryl or heteroaryl, 
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and any aryl, heteroaryl or heterocyclyl group in the group -X 2 -Q 3 and -X 3 -Q 4 optionally bears 
1, 2 or 3 substituents, which may be the same or different, selected from halogeno, 
trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, formyl, carbamoyl, sulphamoyl, 
mercapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, 
5 (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)aIkylsulphonyl, 

(l-6C)alkylamino, di-[(l-6Qalkyl]amino, (l-6C)alkoxycarbonyl, H-(l-6C)alkyIcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyI, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l^C)alkyl-(2-6C)alk^ 

N^N-di-[(l-6C)alkyl]sulphamoyl, (l-6C)a!kanesulphonylamino and 
10 N-(l-6C)alkyl-(l-6C)alkanesulphonyIamino, or from a group of the formula: 

-X^R 8 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6C)alkyl, and R 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-{l-6C)alkyl, 
cyano-(l-6C)alkyl, carboxy-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
15 di-[(l^C)alkyl]amincKl-6C)alkyl,carbamoyl-(1.6C)allcyl, 
N-(l-6C)alkylcart>amoyl-(l^Q 

(2-6QalkanoyHl-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6Qalkyl, or from a group of the 
formula 

-Q 5 

20 wherein Q 5 is selected from aryl, heteroaryl or heterocyclyl which is optionally substituted by 1 
or 2 substituents selected from halogeno, hydroxy, (l-6C)alkyl, (l-6C)alkoxy, amino, 
(l-6QalkyIamino and di-[(l-6C)alkyl]amino, 

and wherein any CH 2 or CH 3 group within a substituent on any aryl, heteroaryl or 
heterocyclyl group in the group -X 2 -Q 3 and ~X 3 -Q 4 optionally bears on each said CH 2 or CH 3 
25 group one or more halogeno or (l-6C)alkyl substituents, 

and any heterocyclyl group represented by Q 3 or Q 4 optionally bears 1 or 2 oxo or 
thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 

30 2. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein 

R 1 is hydrogen or (l-6C)alkyl; 
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Z is a direct bond or is selected from O, S and N(R 2 ), wherein R 2 is hydrogen or 
(l-6C)alkyl; 

Q 1 is (3-7Qcycloalkyl, (3-7C)cycIoalkyl-(l-6G)alkyl, (3-7Qcycloalkenyl, 
(3-7C)cycloalkenyHl-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
5 and wherein adjacent carbon atoms in any (2-6C)alkylene chain within the Q ! -Z- group 

are optionally separated by the insertion into the chain of a group selected from O, S, SO, SO2, 
N(R 3 ), CO, CHCOR 3 ), CONOR 3 ), N(R 3 )CO, S02N(R 3 ), N(R 3 )S02, CH=CH and OC wherein 
R 3 is hydrogen or (l-6C)alkyl, 

and wherein any CH 2 or CH 3 group within the Q*-Z- group optionally bears on each 
10 said CH 2 or CH3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6Qalkylthio, 
(l-6C)alkylsulphinyl, (l-6C)alkylsulphony], (l-6C)alkylamino, di-[(l-6C)alkyl]amino, 
(l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
15 N-(l-6C)alky]-(2-6C)alkan^ 
£LN-di-[(l-6C)alkyl]sulphamoyl, 

(l-6C)alkanesulphonylamino and N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 

20 cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
(l-6C)alkoxy, (2-6C)aIkenyloxy, (2-6C)alkynyloxy, (l-6C)alky!thio, (l-6C)alkylsuIphinyl, 
(l-6Qalkylsulphonyl, (l^C)alkylamino > di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6Qalkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, 
(2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)alkanoylamino, N-(l^C)alkylsulphamoyl, 

25 N^£-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino and 

N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, or from a group of the formula : 

-X'-R 4 

wherein X*is a direct bond or is selected from O and N(R 5 ), wherein R 5 is hydrogen or 
(l-6C)alkyl, and R 4 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
30 cyano-(l-6C)aIkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alkyl]aniino-(l-6C)alkyl f carbamoyl-(l-6C)alkyl, 
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N-Cl^Qalkylcarbamoyl-Cl^Oalkyl, N,N-di-[(l-6C)alky]]caibamoyl-(l-6Qalkyl, 
(2-6QaIkanoyl-(l-6Qalkyl or (l-6C)alkoxycarbonyHl-6C)alkyl, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1 or 2 oxo 
or thioxo substituents; 
5 Q 2 is selected from a group of formula la, lb, Ic, Id and Ie 




Id le 



wherein G\ G 2 , G 3 , G 4 and G 5 are each, independently, selected from hydrogen, halogeno, 
10 trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, 
(2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylamino and 
di-[(l-6C)alkyl]amino, 

X 2 is a direct bond or is selected from O, S, NCR 6 ), CHfOR 6 ), CON(R 6 ), OC(R 6 )2, 
C(R?h0 9 SC(R*h, Cff^S, CO, CCR^NCR 6 ) and Nfl^CCR^ wherein each R 6 is, 
15 independently, hydrogen or (l-6C)alkyl, and Q 3 is aryl, or heteroaryl, 

or X 2 is CO and Q 3 is a nitrogen containing heterocyclyl group linked to X 2 by a 
nitrogen atom, 
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X 3 is a direct link or is selected from S0 2 , CO and C(R 7 >2, wherein each R 7 is, 
independently, hydrogen or (l-6C)alky], and Q 4 is aryl orheteroaryl, 

and any aryl, heteroaryl or heterocyclyl group in the group -X^Q 3 and -X 3 -Q 4 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
5 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 
(2-8Qalkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6Qalkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6Qalkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino and 
di-[(l^C)alkyl]amino, 

and any heterocyclyl group represented by Q 3 or Q 4 optionally bears 1 or 2 oxo or 
10 thioxo substituents, 

or a pharmaceutically acceptable salt thereof. 

3. A quinazoline derivative according to claim 1 or claim 2, or a pharmaceutically 
acceptable salt thereof, wherein each of R 1 and Q 2 is as denned in claim 1 or claim 2, and 
15 ZisO; and 

is(3-7C)cycloalkyI or heterocyclyl, 
and wherein any CH 2 or CH 3 group within the Q'-Z- group optionally bears on each 
said CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a substituent 
selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, (l-6C)alkylthio, 
20 (l-6C)alkylsu]phinyl, <l-6C)alkylsulphonyl, (l-6C)alkylamino, di-t(l-6C)alkyllamino, 
(l-6e)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 
(2-6Qalkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l^C)alkyl-(2^C)alkanoylainino,N-(l-6C)aIkylsulphamoy], 
EN-di-[(l-6C)alkyl]sulphainoyl, (l^Qalkanesulphonylamino and 
25 N-(l-6C)alkyl-(l-6C)alkanesulphonylamino, 

and wherein any heterocyclyl group within the Q*-Z- group optionally bears 1, 2 or 3 
substituents, which may be the same or different, selected from halogeno, trifluoromethyl, 
cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8Qalkynyl, 
(l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, 
30 (l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, 

N-(l-6C)alkylcarbamoyl, 14N-di-[(l-6C)alkyl] carbamoyl, (2-6Qalkanoyl, (2-6C)alkanoyloxy, 
(2^Qallcanoylamino,N-(l-6C)all C yl.(2-6C)alkanoylamino,N-(l^ " 
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N,N-di-[(l-6C)aIkyl]sulphamoy], (l-6C)aIkanesulphonylamino and 
N-(l-6C)alkyl-(l-6C)aIJcanesulphonylaniino, or from a group of the formula : 

-X'-R 4 

wherein X'is a direct bond or is selected from 0 and NO* 5 ), wherein R 5 is hydrogen or 
5 (l^Qattyl, and R 4 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-eOalkoxy-d-^Qalkyl, 
cyano-(l-6C)allcyl,amino-(l-6C)aIlcyl, (l-6C)alkylamino-(l-6C)alkyl, 
di-[(l-6C)alky]Jamino-(l-6C)alkyl, carbamoyl-(l-6C)alkyl, 
N-(l^QalkylcaroamoyHl-6C)alktf^ 

(2-6Qalkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyl-(l-6Qalkyl, 
10 and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 

or thioxo substituents. 

4. A quinazoline derivative according to claim 1, or a pharmaceutical^ acceptable salt 
thereof, wherein each of R* and Q 2 is as defined in claim 1, and 
15 ZisO;and 

Q 1 is selected from a 4, 5 or 6 membered heterocyclyl ring containing at least 1 
nitrogen atom; said ring being linked to Z by a carbon atom, and wherein any NH group within 
a heterocyclyl group in Q 1 optionally bears a substituent selected from formyl, cyano, 
(l-4Qalkyl, (2l4C)alkeny], (2-4C)alkynyl, (2-4C)alkanoyl, carbamoyl, 
20 N-(l^C)aIkylcarbamoyl and N^-di-(l-4C)alkylcarbamoyl, or from a group of the formula: 

-X»-R 4 

wherein X'is a direct bond, and R 4 is halogeno-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l-4C)aIkyl, cyano-(l-4C)alkyl, carboxy-(l-6C)alkyl, amino-(l^C)alkyl, 
(l^Qalkylamino-(l-4C)alkyl, di-[(l-4C)alkyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
25 N-(l^)alleylcarbarooyl-(MC)al^ 
(2-4C)alkanoyl-(l-4C)alkyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo 
substituents. 

30 5. A quinazoline derivative according to claim 1 or claim 2, or a pharmaceutical^ 
acceptable salt thereof, wherein each of R 1 and Q 2 is as defined in claim 1 or claim 2, and 
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the Q*-Z- group is selected from cyclopentyloxy, tetrahydrofuran-3-yloxy, 
tetrahydropyran-4-yloxy, tetrahydrothiopyran-4-yloxy, 14-dioxotetrahydrothiopyran-4-yloxy, 
l-oxotetrahydrothiopyran-4-yloxy, tetrahydrothien-3-yloxy, 

l,l-dioxodotetrahydrothien-3-yloxy, l-oxotetrahydrothien-3-yloxy, pyrroIidin-3-yloxy, 
5 pyrroUdin-2-yloxy, piperidin-3-yIoxy, piperidin^-yloxy, homopiperidin-3-yloxy, 
homopiperidin-4-yloxy and azetidin-3-yloxy, 

and wherein the azetidinyl, pyrrolidinyl, piperidinyl or homopiperidinyl group within 
the Q'-Z- group is optionally N-substituted by a substituent selected from methyl, ethyl, 
n-propyl, iso-propyl, n-butyl, iso-butyl, tert-butyl, allyl, 2-propynyl, acetyl, propionyl; 
10 methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, terfcbutoxycarbonyl, methylsulphonyl, 
ethylsulphonyl, 2-methoxyethyl, carbamoylmethyl, N-methylcarbamoylmethyl, 
iLN-di-methylcarbamoylmethyl, 2-carbamoylethyl, 2-(N-methylcarbamoyl)ethyl, 
2-(EN-di-methylcarbamoyl)ethyl, acetylmethyl, 2-acetylethyl,methoxycarbonyl me thyl and 
2-methoxycarbonylethyl, 

15 and wherein any heterocyclyl group within the Q'-Z- group optionally bears 1 or 2 oxo . 

substituents.' 

6. Aquinazoline derivative according to claim 1, or a phannaceutically acceptable salt , 

thereof, wherein each of R 1 and Q 2 is as defined in claim 1, and 
20 ZisO;and 

Q 1 is selected from pyrroHdin-3-yl, piperidin-3-yl and piperidin^-yl, and 

wherein any NH group within a pyrrolidinyl or piperidinyl group in Q 1 optionally bears a 

substituent selected from methyl, allyl, acetyl, carbamoyl, methoxymethyl, 2-methoxyethyl, 

carbamoylmethyl, N-methylcarbamoylmethyl, NJi-di-methylcarbamoylmethyl, 
25 2-carbamoylethyl, 2-(N-methylcarbamoyl)ethyl, 2-(N^-dimethylcarbamoyl)ethyl, 

acetylmethyl, 2-acetylethyl, cyanomethyl, 2-cyanoethyl, fluoromethyl, chloromethyl, 2- 

fluoroethyl and 2-chloroethyl, . 

and wherein any heterocyclyl group within the Q J -Z- group optionally bears 1 oxo substituent. 

30 7. A quinazoline derivative according to claim 1, or a phannaceutically acceptable salt 
thereof, wherein each of R\ Q 1 and Z is as defined in claim 1 , and 
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Q 2 is a group of the formula la as defined in claim 1 wherein G\ G 6 and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, halogeno, (l-6C)a]ky], (l-6Qalkoxy, (2-8Qalkeny] and 
(2-8Qalkynyl, 

5 X 2 is selected from S and OC^h, wherein R 6 is, independently, hydrogen or methyl, 

and 

Q 3 is selected from phenyl, 2- or 3-furyl, 2- or 3-thienyl, 2-,4- or 5-(U-oxazolyI), 3-,4- 
or5-isoxazolyl, 2-,4-or 5-lH-imidazolyl, 2-,4-or 5-thiazolyl, lH-U,4-triazol-3-yl, 
lH-U,4-triazol-5-yl, lH-l,3,4-triazol-2-yl, U,5-thiadiazol-3-yl, l,2,3-thiadiazol-4-yl, 1,2,4- 
10 oxadiazol-3-yl, 1 A4-oxadiazol-5-yl, U,4-oxadiazol-2-yl, l,3,4-oxadiazol-5-yl, 3-, 4- or 5-1H- • 
pyrazolyl, 2- 3- or 4-pyridyl, 2-, 4- or 5-pyrimidinyl, 2-pyrazinyl, U-benzisoxazol-3-yl, 
l,3-benzodioxol-4-yl, U-benzodioxol-5-yl, 2-imidazo[U-a]pyridyl, 3-benzoMisoxazolyl 
and 8-quinolinyl, 

and wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, 
15 selected from halogeno, trifluorome%l, difluoroin^^ 

caiboxy, formyl, carbamoyl, sulphamoyl, meicapto, (l-6C)alkyl, (2-8C)alkenyl, (2-8G)alkynyl, • 
(l-6Qalkoxy, (2-6C)alken y loxy, (2-6Qalkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, ' 
(l-6C)alkylsulphonyl, (l-6C)alkylamino, di-[(l^Qalkyl]amino, (l-6C)alkoxycarbonyl, 
N-(l-6C)alkylcarbamoyl, N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, 
20 G^alkanoylaimiJo.N-U-^^ 

JiN-di-[(l-6C)alkyl]sulphamoyl, (l-6Qalkanesulphonylamino and 
N-(l-6C)alkyl-(l-6^)alkanesu]phonylamino, or from a group of the formula : 

-X*-R 8 

wherein X 4 * a direct bond oris selected from O and NCR 9 ), wherein R 9 is hydrogen or 
25 (l-6C)alkyl, and R 8 is halogeno-(l-6Qalkyl, hydroxy-(l-6QalkyI, (l-6Qalkoxy-(l-6C)alkyl, 
cyanb-(l-6C)alkyl,carboxy-(l^ (l-6C)alkylamino-(l-6C)alkyl, 
ch-[(l-6Qalkyl]amincKl-6Qalkyl,carbamoyl-(l-6C)alkyl, 
N-(l-6C)alkylcarbamoyl-(l-6C)alkyU^^ . 
(2-6C)alkanoyl-(l-6C)alkyl or (l-6C)alkoxycarbonyHl-6Qalkyl. 

30 

8. A quinazoline derivative accoiding to claim 1, or a pharmaceutical^ acceptable salt 
thereof, wherein each of R 1 , Q 1 and Z is as defined in claim 1, and 
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2 • 

Q is a group of the formula la as defined in claim 1 wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from hydrogen, fluoro, chloro, (l-4C)alkyl, (l-4Qalkoxy and 
(2-4C)alkynyl, 

5 X 2 is OCCR 6 ^ wherein R 6 is, independently, hydrogen or methyl, and 

Q 3 is phenyl, and 

wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, mtro, hydroxy, amino, carboxy, 
fonnyl, carbamoyl, mercapto, (l-4C)alkyl, (2-4C)alkenyl, (2-4Qalkynyl, (l-4C)alkoxy, 

10 (2-4Qalkenyloxy, (2-4Qalkynyloxy, (MQalkylthio, (l^Qalkylsulphinyl, 

(l-4Qalkykulphonyl, (l^C)alky]amino,di-[(l-4C)alkyl]amino, (l-4C)alkoxycarbonyl, 
N-(MC)alkylcaroamoyl,^-di-[(l^ C )alkyl]carbamoyl, (2-4C)alkanoyl, (24Qalkanoyloxy, 
(2-4C)alkanoylamino, N-(l^C)alkyl-(2^alkanoylamino, H-(l-4C)alkyl su lphamoyl, 
EN-di-[(l^G)alkyl]sulphamoyl, (l-4C)alkanesulphonylamino and 

15 NKl-4C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula.: 

-X 4 -* 8 

wherein X^s a direct bond or is selected from O and NO* 9 ), wherein R 9 is hydrogen or methyl, 
and R 8 is fluoro-(l-4C)alkyl, chloro-(l^C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-{l-4C)alkyl, cyano<MC)alkyl, carboxy-(l-4C)alkyl, amino-(l-4C)alkyl, 
20 (l-4Qalkylamino-(l-4C)aUcyl, di-[(MC)alkyl]amin(Hl-4C)alkyl, carbamoyl-<l-4C)alkyl, 
N-(MQalkylcarbamoyHl^C)aI^ . 
(2-4C)alkanoyl-(l-4C)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl. 

9. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
25 thereof, wherein each of R 1 , Q 1 and Z is as defined in claim 1, and 

Q 2 is a group of the formula la as defined in claim 1 wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is selected from fluoro, chloro, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 
X 2 is OC(R\ wherein R 6 is hydrogen, and 

30 Q 3 is phenyl, and wherein Q 3 is optionally substituted by 1 or 2 substituents selected 

from fluoro and cyano. 
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10. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R 1 , Q 1 and Z is as defined in claim 1 , and 

Q 2 is a group of the formula la as defined in claim 1 wherein G 1 , G 6 and G 7 are 
hydrogen; 

5 G 2 is selected from hydrogen, halogeno, (l-4C)alkyl, (l-4C)alkoxy and (2-4C)alkynyl, 

X 2 is OC(R% wherein R 6 is, independently, hydrogen or methyl, and 
Q 3 is selected ftom 2-thienyl, 3-tbienyl, 1,3-oxazoM-yl, 3- isoxazolyl, 4-isoxazolyl, 

2- lH-imidazolyl, 5-lH-imidazolyl, 2-tbiazolyl, 4-thiazolyl, 3-lH-pyrazolyl, lH-l,2,4-triazol- 

3- yl, l,2,5-thiadiazol-3-yl, 1,23-thiadiazoM-yI, U,4-oxadiazol-3-yl, l,3,4-oxadiazol-2-yl, 2- 
10 pyridyl, 3-pyridyl, 2: P yrimidinyl, 4-pyrimidinyl, 2-pyrazine and lH-l,3,4-triazolyl-2-yl, and 

wherein Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected 
from fluoro, chloro, trifluoromethyl, difluoromethyl, cyano, nitro, hydroxy, amino, carboxy, 
formyl, carbamoyl, mercapto, ( WQalkyl, (2-4C)alkenyl, (2^Qalkynyl, (MQalkoxy, 
(2-4C)alkenyloxy, (2^C)alkynyloxy, (l-4C)alkylthio, (MQalkylsulphinyl, 
15 (l^alkylsulphonyl, (l^Qalkylamm 

N-(l-4C)alkylcarbamoyl, £LN-di-[(l-4Qalkyl]carbamoyl, (2-4C)alkanoyl, (2-4C)alkahoyloxy, 
(2^C)alkanoylamino, N-(l^QalkyH2^C)alkanoylaniino, N-(l^C)alkyIsulphamoyl; 
aN-di-[(l-4C)allcyl]sulphamoyl, (l-4C)alkanesulphonyIamino and 
N-(l^C)alkyl-(l-4C)alkanesulphonylamino, or from a group of the formula : 

20 -X4_ R 8 

wherein X 4 is a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
methyl, and R 8 is fluoro-(l-4C)aIkyl, chloro-(l-4C)alkyl, hydroxy-(l-4C)alkyl, 
(l-4C)alkoxy-(l^C)alkyl, cyano-(MC)alkyl, carboxy-(l^C)alkyl, amino-a-4C)alkyl, 
(l-4Qalkylamino-(MC)alkyl, di-[(l-4C)a]kyl]amino-(l-4C)alkyl, carbamoyl-(l-4C)alkyl, 
25 N-(l-4C)alkylcarbamoyl-(l-4C)alkyl, N,N-di-[(l-4Qalkyl]carbamoyl-(l-4C)allcyl, 
(2-4Qalkanoyl-(MC)alkyl or (l-4C)alkoxycarbonyl-(l-4C)alkyl. 

11. A quinazoline derivative according to claim 1, or a pharmaceutically acceptable salt 
thereof, wherein each of R 1 , Q 1 and Z is as defined in claim 1 , and 
30 Q 2 is a group of the formula la as hereinbefore defined wherein G 1 , G 6 and G 7 are 

hydrogen, 

G 2 is selected from fluoro, chloro, methyl, ethyl, methoxy and ethynyl, 
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X 2 isOCH 2 , and 

Q 3 is selected from 3- isoxazolyl, l,3-oxazol-4-y], 4-thiazolyl, 1 ,2,5-thiadiazol-3-yl, 
1 ,2,3-thiadiazol-4-yl, 2-pyridyl, 3-pyridyl and 2-pyrazinyl, 

and Q 3 optionally bears 1 or 2 substituents, which may be the same or different, selected from 
5 fluoro, chloro, bromo, cyano, caiboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, 
ethynyl, acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, 
N-methylcarbamoyl, N-ethylcarbamoyl, N^Hiimethylcarbamoyl, N^I-diethylcarbamoyl, 
methylsulphonyl, hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, 2-cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, 
10 methlyaminomethyl, 2-(methylamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 

2- (di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(methyl)carbamoylmethyl, 
N-(ethyl)carbamoylmethyl 2-JN-(methyl)carbamoyl)ethyl, N^i-di^ethylcarbamoylmethyl, 
N^-diethylcarbamoylmethyl, 2-^N-dimethylarbamoyl)ethyl, acetylmethyl, 
methoxycarbonylmethyl and 2-methoxycarbonylethyl. 

15 

12. A quinazoline derivative according to claim 1, or a pharmaceutical^ acceptable salt 
thereof, wherein each of R 1 , Q 1 and Z is as defined in claim 1, and 

Q 2 is a group of the formula lb as defined in claim 1 wherein G 1 , G 3 , G 4 , G 6 and G 7 are 
hydrogen, 1 
20 X 3 is C(R 7 >2, wherein each R 7 is, independently, hydrogen or methyl, and 

Q 4 is selected from phenyl, l,3-oxazol-2-yl, 13-oxazol-4-yl, 3-isoxazolyI, 2-pyridyl, 

3- pyridyl and 4-thiazolyl and wherein Q 4 optionally bears 1 or 2 substituents selected from 
fluoro, chloro, cyano, carboxy, amino, hydroxy, methyl, ethyl, methoxy, ethoxy, ethynyl, 
acetyl, formyl, mercapto, methoxycarbonyl, ethoxycarbonyl, carbamoyl, N-methylcarbamoyl, 

25 N-ethylcarbamoyl, N,N-di-methylcarbamoyl, N,N-di-ethylcarbamoyl, methylsulphonyl, 
hydroxymethyl, 2-hydroxyethyl, methoxymethyl, 2-methoxyethyl, cyanomethyl, 2- 
cyanoethyl, carboxymethyl, 2-carboxyethyl, aminomethyl, 2-aminoethyl, methlyaminomethyl, 
2-(methlyamino)ethyl, di-methylaminomethyl, 2-(di-methylamino)ethyl, 2- 
(di-ethylamino)ethyl, carbamoylmethyl, 2-carbamoylethyl, N-(methyl)carbamoylmethyI, 

30 N-ethylcarbamoylmethyl 2- (N-methylcarbamovl)ethvl, N^-dimethylcarbamoylmethyl, 
N^i-diethylcarbamoylmethyl, 2-(N^-dimethylcaibamoyl)ethyl, acetylmethyl, 
methoxycarbonylmethyl and 2-methoxycarbonylethyl. 



WO 03/040108 



-203- 



PCT/GB02/04931 



13. A quinazoline derivative of the Formula I according to claim 1 or claim 2 

wherein: 

the Q*-Z- group is selected from cyclopentyloxy, tetrahydrofiiran-3-yloxy, 
5 l-methylpyrrolidin-3-yloxy, pyrrolidin-3-yloxy, tetrahydropyran^-yloxy, piperidin-4-yloxy, 
l-methylpiperidin-4-yloxy, l-ethylpiperidin-4-yloxy, l-(2-methoxyethyl)piperidin-4-yloxy, 
l-acetylpiperidin-4-yloxy, l-acetylmethylpiperidin-4-yloxy, l-allylpiperidin-4-yloxy, . 
l-(2-propynyl)piperidm-4-yloxy, l-methoxycarbonylmethylpiperidin-4-yloxy, 
l-carbamoylmethylpiperidin-4-yloxy and l-methanesulphonyIpiperidin-4-yloxy; 
10 R 1 is hydrogen; and 

Q 2 is a:group of the formula la 




la 



15 



wherein G 1 and G 2 are each independently selected from hydrogen, fluoro and chloro, 
X 2 is selected from O, S, OCH 2 , NH, N(CH 3 ), CO and NHCH 2 , and 
Q is selected from phenyl, 2-thienyl, 2-lH-imidazolyl, 3-isoxazolyl, 4-thiazolyl, 3-(l,2,5- 
thiadiazolyl), 2-pyridyI, 3-pyridyI, 4-pyridyl and 8-quinolinyI, which is optionally substituted 
20 by 1 or 2 substituents selected from fluoro, chloro, methyl, methoxy, nitro and cyano; 
or a phannaceutically acceptable salt thereof. 

14. A quinazoline derivative of the Formula I according to claim 1 wherein: 
Zis O; 

25 Q 1 is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 

and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
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iLN-dimethylcaxbamoyl, fluoromethyl, cWoromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcaibamoylmethyl and 
NjN-dimethylcarbamoylmethyl, 

and wherein any heterocyclyl group within the Q»-Z- group optionally bears an oxo 
5 substituent; 



R 1 is hydrogen; and 

Q 2 is a group of the formula la as defined in claim 1 wherein G 1 , G 6 and G 7 are 
hydrogen, 



G 2 is chloro, 



10 X 2 isOCH 2 ,and 

Q 3 is selected from phenyl, 2-fluorophenyl, 3-fluorophenyl, 2-cyanophenyl, 
3-cyanophenyl, 2,5-difluorophenyl and 2,6-difluorophenyl; 
or a pharmaceutical^ acceptable salt thereof. 

15 15, A quinazoline derivative of the Formula I according to claim 1 wherein- 
ZisO; 

Q 1 is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 
substituent selected from methyl, acetyl, allyl, carbamoyl, N-methylcarbamoyl, 
20 JtN-dimethylcarbamoyl, fluoromethyl, chloromethyl, methoxymethyl, 2-methoxyethyl, 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
N^-dimethylcarbamoylmethyl, 

and wherein any heterocyclyl group within the Q'-Z- group optionaUy bears an oxo 
substituent; 

25 R 1 is hydrogen; and 

Q 2 is a group of the formula la as defined in claim 1 wherein G 1 , G 6 and G 7 are 
hydrogen, 

G 2 is chloro, 

X 2 isOCH 2 ,and 

30 Q> is selected from 2-pyridyl, 3-pyridyI, 2-pyrazinyl, 4-thiasolyl, l,2,5-thiadiazol-3-yl 

l,2,3-thiadiazol-4-yl, 5-me m ylisoxazol-3-y], l-methyl-lH-imidazol-5-yl and l,3-oxazol-4-y];' 
or a pharmaceutically acceptable salt thereof. 
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16. A quinazoline derivative of the Formula I according to claim 1 wherein: 
ZisO; 

Q 1 is selected from pyrrolidin-3-yl, piperidin-3-yl and piperidin-4-yl, 
5 and wherein any NH group within a heterocyclyl group in Q 1 optionally bears a 

substituent selected from methyl, acetyl, ally], carbamoyl, N-methylcarbamoyl, 
1^-dimethylcarbamoyl, fluoromethy], chloromethyl, methoxymethyl, 2-methoxyethy], 
cyanomethyl, acetylmethyl, carbamoylmethyl, N-methylcarbamoylmethyl and 
N^-dimethylcarbamoylmethy], 

10 and wherein any heterocyclyl group within the Q'-Z- group optionally bears an oxo 

substituent; 

R 1 is hydrogen; and 

Q 2 is a group of the formula lb as defined in claim 1 wherein G', G 3 , G 4 , G 6 and G 7 are 
hydrogen, 

15 X 3 isCH 2 ,and 

Q 4 is selected from phenyl, 2-fluorophenyl, 2-chlorophenyl, 2-methoxyphenyl, 2- 
cyanophenyl, 3-fluorophenyl, 2,5-dimethylphenyl, 2,6-difluorophenyl, 2-pyridyl, 3-pyridyl and 
4-thiazolyl; 

or a phaimaceutically acceptable salt thereof. 

20 

17. A quinazoline derivative according to claim 1 selected from: 

4-(3-Chloro^phenoxyanihno>5-(l-memylpiperidin-4-yloxy)qm'nazohn^ 

4-(3<^loro^((3-fluorobenzyloxy)amhno))-5-(l-memylpi^ 

4-(H3-Huo ro benz y l)inda Z ol-5-ylarnino>5-(l-memylpiperidin^y^ . ' 

25 4^3-Chlorc^((decahydroquinolin^^ 
yloxy)quinazohne; 

4-(3-ChlcmM-((decahydroisoqmnohn-2-yl)carbonyl)aiulmo)^ 
yloxy)quinazoline; 

4-(3-CWoro^((3-memylpiperidin-l-yl)carbony])anihno)-5-(l-mem 
30 yIoxy)quinazoh'ne; 

4 -<3-Ethynyl-4-((decahyd^ 
yloxy)quinaz61ine; 
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4-(3-Chloro^(5-methylisoxazol-3-ylmethoxy)aniKno)-5^1-methylpiperidin-4- 
yloxy)quinazoline; 

4-(3-Chlon>4-(2, 6^imuorobenzyloxy)anilino)-5-(l-methy]piperidin^yloxy)quiiiazoline; 
^3-Chloro^(2-f]uorobenzyloxy)amlro^^ 
5 4^3-Chloio^(2^yanobenzyloxy)amh™^ ^ 

4-(3-ChIoio4-(thia2ol^ylmethoxy)anilino>5-(l-methylpiperito 
or a pharmaceutically acceptable acid addition salt thereof. 

18. A quinazoline derivative according to claim 1 selected from: 

10 4^1-Benzylindol-5-ylamino>5Kl-memylpiperidin^yloxy)quinazoljme; 
4^1-Beiizenesulphonywidol-5-ylamino>5^1-m^^ 

4^1-(2<^anobenzyl)indol-5-ylaimno>5^1-memylpiperiojn^yloxy)q 
4-(l-(2-Meftoxybenzyl)indol-5-ylamm^^ . 

4 ^H2<M>robenzyl)indol-5-ylammo^ 
15 4^H2,5-Dimemylbeiizyl)indol-5-ylan^^ 
4^1-(2-Huorobenzyl)indoI-5-yla 1 n^ 

4KlK3-Huorobenzyl)indol-5-yIamino>5-(l-methylpiperidm^-yloxy)qirinazoKn 
or a pharmaceutically acceptable acid addition salt thereof. 

20 19. A quinazoline derivative according to claim 1 selected from: 
4-(3-ttloro4-(3-fluorophenoxy)^ 
4-(3-Chloro^(2-tMenoyl)aiulmo>5-^ 

4^3-(^loro-4-((l-memyl-7H-imidazol-2-yl)thio)amlino)-5-(l-mem 
yloxy)quinazoline; and 

25 4K3^oro^(l^yanomemyl-lff-imi^^ 
yloxy)quinazoIine; 

or a pharmaceutically acceptable acid addition salt thereof. 

20. A quinazoline derivative according to claim 1 selected from: 
K> 4-(3-CMoro^(3-fluorobenzyloxy)anmno 

4-(4-Benzyloxy-3-memylanmno)-5-(l-memy^iperiajn^-yloxy)quinazoline; 
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4-(3-Methyl^(5-methyHsoxazol-3-ykneft^ 
yloxy)quinazoline; 

4-(4-(3-Fluorobenzyloxy)-3-methylanilin^ 
4-(3-Ethynyl 4~(3-fluorobenzyloxy)anilin^ 
5 4-(3-Ethynyl 4-(2, 6-<Muorobenzyloxy)aiailino>5-(l-m^ 
4-(4-(2-Aminothiaz»l^ylmeth^^ 
yloxy)quinazoline; 

4-(3-Chloro^(pyrazin-2-ylmethoxy)ani^^ and 
4-(3<Moro^(pyridm-2-yta^ 
10 or a pharmaceutically acceptable acid addition salt thereof. 

21. A process for the preparation of a quinazoline derivative according to claim 1, or a 
pharmaceutically acceptable salt thereof, which comprises: 

(a) ' the reaction of a quinazoline of the Formula II 
Q 1 

H* 

15 , 

wherein L is a displaceable group and Q and Z have any of the meanings defined in claim 1 
except that any functional group is protected if necessary, with an compound of the Formula 

Q 2 NHR 1 

wherein Q 2 and R 1 have any of the meanings defined in claim 1 except that any functional 
20 group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; or 

(b) for the production of those compounds of the Formula I wherein Z is an oxygen atom, 
the coupling of an alcohol of the Formula 

Q ! -OH 

25 wherein Q 1 has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary with a quinazoline of the Formula VI 
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VI 

wherein R 1 and Q 2 have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; or 

5 (c) for the production of those compounds of the Formula I wherein Z is an oxygen atom, 
the reaction of an alcohol of the Formula 

Q^OH 

wherein Q 1 has any of the meanings defined in claim 1 except that any functional group is 
protected if necessary with a quinazoline of the Formula Vm 




10 VIII 

wherein R 1 and Q 2 have any of the meanings defined in claim 1 except that any functional 
group is protected if necessary, whereafter any protecting group that is present is removed by 
conventional means; or 

(d) for the production of those compounds of the Formula I wherein Q 1 or Q 2 contains a 
15 primary or secondary amino group, the cleavage of the corresponding compound of Formula I 

wherein Q 1 or Q 2 contains a protected primary or secondary amino group; or 

(e) for the production of those compounds of the Formula I wherein Q 1 or Q 2 contains a 
(l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l-6C)alkylamino or substituted 
(l-6Qalkylamino group, the alkylation of a quinazoline derivative of the formula I wherein Q 1 

20 or Q 2 contains a hydroxy group or a primary or secondary amino group as appropriate; or 

(f) for the production of those compounds of the Formula I wherein Q 1 contains an 
amino-hydroxy-disubstituted (l-6C)alkoxy group, the reaction of a compound of the Formula I 
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wherein Q 1 contains an epoxy-substituted (l-6C)alkoxy group with a heterocycle or an 
appropriate amine; or 

(g) the reaction of a quinazoline of the Formula X 




J 

N 

X 

5 wherein L 1 is a displaceable group and R 1 and Q 2 have any of the meanings defined in claim 1 
except that any functional group is protected if necessary, with a compound of the Formula 

q'zh 

wherein Q 1 and Z have any of the meanings defined in claim 1 except that any functional group 
is protected if necessary, whereafter any protecting group that is present is removed by . 

10 conventional means; or 

(h) for the production of those compounds of the Formula I wherein Q 1 contains an 
amino-substimted (l-6C)alkoxy group, the reaction of a compound of the Formula I wherein 
Q 1 contains a halogeno-substituted (l-6C)alkoxy group with an appropriate amine or a 
heterocycle containing a ring NH group; or 

15 (i) for the production of those compounds of the Formula I wherein a heterocyclyl group 
in Q 1 or Q 3 contains an S- or N-oxide the oxidation of a ring N or S atom in a compound of the 
formula (I); or 

(j) for the production of those compounds of the Formula I wherein: 

(i) the group X 2 -Q 3 is CON(R 6 )Q 3 wherein R 6 and Q 3 are as defined in claim 1, or 
20 (ii) the group X 2 -Q 3 is COQ 3 and Q 3 is a nitrogen linked heterocyclyl group, 

the coupling of the carboxy substituted quinazoline of the formula Xt 
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COOH 



XI 

or a reactive derivative thereof, with an amine of the formula NH(R«)Q 3 or Q'H as appropriate, 
wherein R 1 , R 6 , Q 1 , Q 3 , Z, G 1 , G 2 , G 6 and G 7 are as hereinbefore defined except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
5 removed by conventional means; or 

(k) for the production of those compounds wherein Q 2 is a group of the Formula la 
wherein: 

(0 X 2 Q 3 is OCH 2 Q 3 and Q 3 is aryl or heteroaryl, or 
(ii) X 2 Q 3 is OQ 3 and Q 3 is heteroaryl, 
10 the reaction, optionally in the presence of a base, of a compound of formula I as defined in 
claim 1 wherein Q 2 is a group of the formula la as defined in claim 1 except that the group 
X 2 Q 3 in formula la is OH, with a compound of the formula L'OEfcQ 3 or L'Q 3 , 
wherein L 1 is a displaceable group, and Q 3 is as defined in claim 1 except any functional group 
is protected if necessary, and whereafter any protecting group that is present is removed by 
15 conventional means; or 

0) for the production of those compounds of the formula I wherein Q 1 contains an (2- 
6C)alkanoyIamino or substituted (2-6C)alkanoylamino group, the acylation of a quinazoline 
derivative of the formula I wherein Q 1 contains an amino group; or 
(m) for the production of those compounds of the Formula I wherein Q 2 is an indole or 
20 indazole derivative of the formula lb, Ic, Id or Ie as defined in claim 1, the reaction of a 
compound of the formula Q 4 X 3 L\ wherein L' is a displaceable group and Q 4 and X 3 are as 
defined in claim 1, except that any functional group is protected if necessary, with a compound 
of the formula XII, 
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R 1 















H 






H 



XII 



wherein Q 1 and R 1 are as defined in claim 1, except that any functional group is protected if 
necessary, and is selected from a compound of the formula Ib',Ic\ Id' and Ie' 







le' 

5 wherein G 1 , G 4 , G s , G 6 and G 7 have any of the meanings definedin claim 1, except that any 
functional group is protected if necessary, whereafter any protecting group that is present is 
removed by conventional means; or 

(n) for the production of those compounds of the Formula I wherein Q 2 is a group of the 
formula la wherein Q 3 is U^oxadiazol-^y], or 5-alkyl substituted 1,2,4-oxadiazol^-yl, the 
10 ring closure of the hydroxyamidine of the formula Xm 
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XIII 

wherein Q«, Z, R 1 , X 3 , G 1 , G 2 , G 6 and G 7 have any of the meaning? defined in claim 1, except 
that any functional group is protected if necessary, with an orthoester of the formula 
RCO(OCH 3 ) or carboxylic acid of the formula RCOOH, wherein R is hydrogen or (l-6C)alkyl, 
5 whereafter any protecting group that is present is removed by conventional means; or 
(o) for the production of those compounds of the Formula I wherein Q 2 is a group of the 
formula la wherein Q 3 is 5-amino-l,3,4K)xadiazol-5-yl, the cyclisation of the compound of the 
formula XVI 



Q 1 



n r g 



NHNH, 




10 XVI 

wherein Q 1 , Z, R\ X 3 , G\ G\ G 6 and G 7 have any of the meanings defined hereinbefore, 
except that any functional group is protected if necessary, with a cyanogen halide, whereafter 
any protecting group that is present is removed by conventional means; or 
(p) for the production of those compounds of the Formula I wherein Q 2 is a group of the 

15 formula la wherein Q 3 is aryl or heteroaryl and X 3 is S, the coupling of the compound of 
formula XVLH 
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XVIII 

wherein Q 1 , Z, R 1 , G 1 , G 2 , G 6 and G 7 have any of the meanings defined hereinbefore; except 
that any functional group is protected if necessary, with a compound of the formula Q 3 SH, 
wherein Q 3 is aryl or heteroaryl as defined in claim 1, except that any functional group is 
5 protected if necessary, in the presence of cuprous bromide, and a base, whereafter any 
protecting group that is present is removed by conventional means; 

(q) for the production of those compounds of the Formula I wherein Q 1 or Q 2 contains an 
(l-6QalkyIamino, substituted (l-6C)alkylamino group or a nitrogen linked heterocyclyl group, ■ 
the reductive amination of an aldehyde or ketone group in a compound of formula 1, with a 
10 (l-6C)alkylamino, substituted (l-6C)alkylamino group or a heterocyclyl group containing an 
NH group in the presence of a suitable reducing agent; or 

(r) the conversion of one compound of the Formula I into another compound of the 
Formula I; 

and when a pharmaceutical^ acceptable salt of a quinazoline derivative of formula I is 
15 required it may be obtained using a conventional procedure. 

22. A pharmaceutical composition which comprises a quinazoline derivative of the 
Formula I, or a pharmaceutically-acceptable thereof, as defined in claim 1 in association with a 
phannaceutically-acceptable diluent or carrier. 

20 

23. A quinazoline derivative of the Formula I, or a pharmaceutically-acceptable salt 
thereof, as defined in claim 1 for use in a method of treatment of the human or animal body by 
therapy. 
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24. The use of a quinazoline derivative of the Formula I, or a phannaceuticaUy-acceptable 
salt thereof, as defined in claim 1 in the manufacture of a medicament in the prevention or 
treatment of tumours which are sensitive to the inhibition of one or more erbB receptor 
tyrosine kinases. 
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